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THE RISE OF MAN’ 
By Professor JAMES H. BREASTED 


ORIENTAL INSTITUTE, UNIVERSITY OF CHICAGO, CHICAGO, ILL. 


We are gathered here this morning to give some 
thought to the purpose and meaning of a new build- 
ing associated with a great university. If this were a 
new building intended for the study and teaching of 
some branch of natural science, such as geology or 
chemistry or physics, we would seem to be engaged 
in a routine familiar to us all, for such laboratories 
have long been known to us at other large universi- 
ties. It is an interesting fact, however, that we would 
find no parallel to this building in any other univer- 
sity, either in America or abroad. Far from mention- 
ing this fact by way of gratifying our own vanity, I 
call your attention to it because it is a fact of which 
I am constantly conscious as laying upon us a great 
and unique responsibility. It is a fact which obviously 
raises the question “Why.” When other universities 
have not recognized such a need, why this new build- 
ing here and why the researches to be housed in it? 

I have lived for more than forty years in daily real- 
ization of the need of such a building, and to me the 


1 Address given on the occasion of the dedication of 
the Oriental Institute of the University of Chicago. 


natural question seems rather to be: “Why should 
seience, which builds its laboratories to investigate 
the history of every other creature from the frog to 
the horse, never have created a laboratory for the 
investigation of early man, the most important of all 
creatures?” The investigations centering in this 
building make it a laboratory devoted to man, to his 
origins and the evolution of the civilization which we 
have inherited. The life going on in this building in- 
vites you to a new vision of the place of man in a uni- 
verse out of which he has issued with new and sov- 
ereign powers to understand something of that uni- 
verse and his own place in it. 


Man’s PLAce In NATURE 


For ages man has seen himself against a back- 
ground of nature. Gradually his own achievements 
have profoundly modified his ideas of his own posi- 
tion in the visible world about him. When Stone Age 
man shifted from hunting to agriculture and for the 
first time felt his dependence on the fruitfulness of 
the earth, it led him to deify the fertility of the green 
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fields and to take his place as a child of the god of 
fertility. It gave him a very simple idea of his place 
in the natural order. Since those primitive days the 
profoundest minds have struggled with the problem 
of man’s place in nature. The self-development which 
was such a profound influence in the growth of 
Goethe’s mind was conditioned by the expanding con- 
sciousness of his own kinship with nature and the be- 
lief that somehow man had come out of nature. 
These thoughts eventually issued in Goethe’s pro- 
found conviction of his spiritual oneness with nature. 
A quarter of a century after Goethe died, Darwin 
published his “Origin of Species,” and thereupon the 
conception of man’s place in nature hardened into 
mechanical and largely biological aspects of the emer- 
gence of man. It was especially in the writings of 
such men as the Frenchman Taine that these mecha- 
nistie and biological conceptions revealed their devas- 
tating effect upon a trained mind, even though en- 
riched by literary culture. Under the light of modern 
science and its terrifying revelations, man has begun 
to fear the tremendous idea that he is an outgrowth 
of the universe that holds him in its immutable grasp. 
To be sure, some minds like that of Tennyson have 
kept alive the spiritual attitude so strongly held by 
Goethe. We really hear an echo of Goethe as we con- 
template the figure of Tennyson standing by the 
cradle and for the first time looking into the face of 
his first-born son, with the words, “Out of the deeps, 
my child, out of the deeps.” 

In an evolutionary age, however, there was little 
upon which this mystically spiritual attitude of Ten- 
nyson could be based. 


THE GAP IN OUR KNOWLEDGE OF THE HUMAN 
CAREER 


Since then the natural scientists have labored on 
and the physical origins of man from the lower ani- 
mals have become far clearer. But between the his- 
torians and the natural scientists there has been a 
“reat gulf set,” with the result that we now have on 
the one hand the paleontologist with his picture of 
the dawn-man enveloped in clouds of archaic sav- 
agery, and on the other hand the historian with his 
reconstruction of the career of civilized man in 
Europe. Between these two the paleontologist with 
his archaic savage on the one hand, and on the other 
the historian with his account of civilized Europe, 
stand we Orientalists endeavoring to bridge the gap. 
It is in that gap that man’s primitive advance passed 
from merely physical evolution to an evolution of his 
soul, a social and spiritual development which divests 
evolution of its terrors. It is the recovery of these 
lost stages, the bridging of this chasm between the 
merely physical man and the ethical, intellectual man 
which is a fundamental need as man faces nature to- 
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day. We can build this bridge only as we study the 
emergence and early history of the first great civilize 
societies in the Ancient Near East, for there still lies 
the evidence out of which we may recover the story of 
the origins and early advance of civilization, out of 
which European civilization and eventually our own 
came forth. 


THE ORGANIZATION NEEDED FOR BRIDGING THE (up 


That is the greatest task of the humanist to-day; 
but no group of Orientalists, however gifted or able 
if organized solely as a university department, as 
teachers of the history and the languages of the Ori- 
ent, can undertake to recover the evidence still lying 
scattered far across the hills and valleys of the An- 
cient Near East. What is required in the first place 
is such an organization as will permit the employment 
of a large group of efficient field men with practical 
archeological training, who can be associated with the 
philologists and historians of a university department 
of oriental languages. If sufficient funds are avail- 
able the field staffs and the home department can ¢o- 
operate in a far-reaching, two-fold process, first, of 
salvaging the vast body of evidence still surviving in 
the field, and second, of studying and interpreting the 
evidence as it is received from the field by the scien- 
tific staff at home. Thus the formerly more or less 
helpless university department of oriental languages 
becomes part of an effective organization, in which 
it serves as the interpretative organ. We thus link 
together the far-flung salvaging operations in the field 
and the interpretative group at home in one great co- 
operative organization. 


THE ORIENTAL INSTITUTE 

This organization of home and field staffs, which we 
have called the Oriental Institute, began its work in 
the autumn of 1919, and is therefore twelve years old. 
Its resources were at first very modest, consisting of 
a subscription of $10,000 a year for five years, con- 
tributed by Mr. John D. Rockefeller, Jr., in the spring 
of 1919. This personal subscription by Mr. Rocke- 
feller, Jr., steadily increased, and at the same time the 
General Education Board and the International Edu- 
cation Board made large appropriations for the ex- 
pansion of the new institute. It was, however, not 
until five years ago that the Oriental Institute was 
able to launch a comprehensive program of research, 
providing for a field expedition in each of the great 
ancient oriental civilizations of the Near East: These 
are now at work in Anatolia (Hittite civilization), 
Syria, Palestine, Assyria, Babylonia, Persia, Egyp' 
and Northeast Africa, making a total of twelve expe 
ditions. They form the most far-reaching archeolog- 
ical organization ever projected.” 


2 At this point congratulatory cablegrams received bY 
the Institute from these expeditions were read by the 
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Thus for the first time a single organization is now 
able to control and to correlate the results of research 
and excavation throughout the leading early civiliza- 
tions in a single composite reconstruction of the 
course of ancient human life before the rise of 
Europe. A small fraction of the evidence thus far 
recovered is installed in the museum halls. which we 
are about to visit. 

We shall pass through these halls, five in number, 
in the following order: Egypt, Assyria, Babylonia, 
Persia and Islam, Palestine and the Hittites. 


WESTERN ASIA AND THE RISE OF BUSINESS AND 
Law 

These names at once suggest the diversity of peo- 
ples which produced the composite civilization of 
Western Asia. Indeed, the history of Western Asia 
is made up of one brilliant eruption after another, 
arising from the intermingling of invaders and in- 
vaded. There is no unbroken evolution of a single 
society stimulated by the ferment and friction of its 
own internal forces. The foreign invader periodically 
diverts the development into new channels, and pro- 
duces sudden dislocations in the evolutionary process, 
like the fall of Nineveh before a combination of for- 
eign foes, or the capture of Babylon by Cyrus and 
the Persians. It is a vast and intricately complicated 
mosaic which we are endeavoring to piece together in 
Western Asia. 

It was a still greater complex of civilization result- 
ing from the commingling of the life of Egypt and 
Western Asia which eventually reached Europe and 
furnished the cultural basis on which European eivili- 
zation arose. It was in the Near East that man de- 
veloped the whole material basis of life, as grain and 
cattle, wool and manufactured merchandise gradually 
built up the earliest commercial world in the Near 
East at a time when Europe was still primeval forest. 
In the thousand years between 3000 and 2000 B. C., 
the merchants of Babylonia created the idea of credit 
which still binds together the great people of the 
world or leaves them helpless and disorganized when 
its cementing power breaks down, as it now seems to 
have done. You can enter our Babylonian halls and 
see there masses of business documents some of them 
reaching back to nearly 3000 B. C. The commercial 
and social relations which produced them built up a 
body of business customs which became inviolable and 
gradually took shape in laws, which long before 2000 
B. C. were put together in a highly developed form 
by the great Hammurabi, whose remarkable code you 
may see in replica in the Babylonian Hall. Thus the 
work of man’s hands in agriculture, cattle-breeding, 
manufactures and building merged into more highly 


speaker, including a remarkable forty-eight line inscrip- 
tion of Xerxes, just discovered at Persepolis. 
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developed forms of human organization. Society 
gained classes and men of gifts gained leisure. 


THe Rise or Art, LITERATURE AND SCIENCE 


This situation made possible the earliest flowering 
of art and literature as the human mind discerned en- 
tirely new and undiscovered ranges where it might 
wander. In an address so brief, I can not even sug- 
gest the character and achievements of the earliest na- 
tional art in Egypt and Western Asia. That until 
recently little was known of it, even in this university, 
may be observed from the fact that in his opening 
lecture, inaugurating the Renaissance Society, one of 
our own colleagues summarized the art of the Orient 
as “the winged bulls of Assyria and the jackal-headed 
Anubises of Egypt.” In spite of this terrifying epi- 
gram we have since annexed one of the said winged 
bulls, and you can this morning decide for yourselves 
whether you regard it as successful art. 

In literature I can make only one reference. I 
could show you a papyrus containing a government 
report embedded in which is a single statement dis- 
closing admiration of a beautiful scene along the 
Syrian Coast. It was written in the twelfth century 
B. C., and it is the earliest surviving expression in 
human speech of man’s love of beauty in nature—the 
beginning of a long development which has cul- 
minated in the poetry of Shelley and Wordsworth. 

Through the obseuring veil of superstition men 
looked out upon a mysterious world, which they 
longed to understand, as we do to-day. The demand 
to do so was at first a social summons, the need of 
human suffering, which called forth efforts at allevia- 
tion. The oldest known treatise on surgery, which 
was written in Egypt nearly 5,000 years ago, dis- 
closes to us the thoughts of the earliest man who re- 
veals a scientific attitude of mind. This treatise is 
therefore the earliest document in the history of sci- 
ence. 

Less than a thousand years later the Egyptians 
were already writing mathematical treatises of aston- 
ishing penetration. The area of the circle was com- 
puted by taking eight ninths of the diameter and 
squaring it. The value of 7 thus gained was 3.1605, 
which differs less than two one hundredths from the 
value of 7 current at the present day. This led to a 
formula for computing the area of the surface of a 
hemisphere, a method rediscovered by the Greeks 
1,300 years later. A recently deciphered papyrus at 
Moseow has disclosed a surprising ancient Egyptian 
formula for the computation of the cubical contents 
of a truncated pyramid, that is a pyramid cut off part 
way up in a plane parallel with the base. This for- 
mula, which was unknown to the Greeks, was first 
stated in Europe by Leonardo of Pisa in A. D. 1220, 
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three thousand years after it had been discovered by 
the Egyptians. 

The supreme achievement of science in the Orient 
was Babylonian astronomy. As far back as the 
twenty-third century B. C. the Babylonian astrologers 
observed an eclipse of the moon which has been ealcu- 
lated to have occurred in 2283 B. C. But at that re- 
mote date such observations were only occasional, and 
they were likewise very inaccurate and unsystematic. 
Gradually it became customary to make more fre- 
quent observations, until 747 B. C., in the reign of the 
Babylonian king Nabonassar, the series of observa- 
tions became continuous and a record of them was 
carefully kept on file. This file furnished the first 
long series of astronomical observations ever made by 
man, and therefore the first great body of astronomi- 
cal knowledge. It is an extraordinary fact that mod- 
ern astronomers have not yet been able to accumulate 
a series of observations equally long. The Babylonian 
series continued for over 360 years, while the longest 
known series of modern observations, that at Green- 
wich, which began in 1750, has now been going on 
about 181 years, or about half the Jength of the Baby- 
lonian series. 

The use to which the Babylonian astronomers put 
these scientific archives is an astonishing demonstra- 
tion of the scientific attitude of mind. About 500 
B. C. the Chaldean astronomer Naburimannu was 
able to caleulate the annual movements of the sun 
and moon with an error of less than ten seconds for 
the entire year. A little over a century later the Chal- 
dean astronomer Kidinnu, whom the Greeks called 
Kidenas, greatly surpassed this aceuracy, reducing 
the error in a year’s revolution to one second. Indeed, 
one of his measures of celestial motions even exceeds 
in accuracy the figures that have long been in prac- 
tical use by modern astronomers. This was because 
he had before him 360 years of lunar observations, 
and no modern astronomer has any such body of ree- 
ords at his disposal. Eventually Kidinnu discovered 
the slow change in the obliquity of the earth’s axis 
which we call the precession of the equinoxes, an 
achievement hitherto attributed to the Greeks. 


THe GreEKS INHERIT BABYLONIAN ASTRONOMY 


It is now obvious that Thales made his famous pre- 
diction of a solar eclipse on the basis of Babylonian 
observations, and we now know also that when the 
Greek engineer Metor was trying to introduce a scien- 
tifie calendar at Athens, he took the length of his 
year from the Babylonian Naburimannu. These two 
remarkable Babylonians, Naburimannu and Kidinnu, 
who first revealed to men a majestic system of the 
celestial world and thus became the founders of as- 
tronomical science, were an imperishable scientific 
and intellectual bond between the early East and 
civilized Europe. 
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UNDISTURBED EVOLUTION OF CIVILIZATION IN THE 
NILE VALLEY 


Such glimpses of early man’s intellectual conquests, 
as revealed in surgery, mathematics and astronomy, 
disclose to us the fact that man was advancing fo, 
thousands of years at many points along a wide and 
imposing front. In Western Asia, as we have seen, 
that front was broken up by invasions and shifting 
movements of early populations which produced eon. 
stant complications and make it increasingly difficult 
to follow the human advance. In the Nile valley, 
however, safe frontiers, while by no means impene- 
trable, made ancient Egypt a kind of social labora. 
tory where we may watch almost uninterruptedly the 
successive stages of human evolution. 

As you enter the Egyptian Hall in this building, 
you will find at the right a group of stone implements, 
all of which were found embedded in geological for- 
mations in the Nile valley. They therefore belong to 
known geological periods. They stretch from the 
earliest known stone artifacts almost down to the 
Late Stone Age or the Neolithic, and they form the 
first such geologically dated series of stone tools, cov- 
ering a period of many thousands of years, ever 
discovered. During the period which produced them 
the Nile cut down its channel through a bundred ver- 
tical feet of solid rock. It was not until long after 
this period of probably several hundred thousand 
years, which we can follow only in gradually improv- 
ing stone tools, that man gained cattle-breeding and 
agriculture. Thereupon with the development of a 
settled manner of life, the evolution gradually became 
a social process. 


Man’s Earuiest TRIUMPH OVER MATERIAL Forces 


From that time to this, man’s life has been period- 
ically involved in a struggle between the tremendous 
impression received from the natural world and the 
humaner impulses that are engendered by social expe- 
rience and social struggle. In the Nile valley we 
ean watch the first of these periodic struggles, and 
with sympathetic understanding we can follow the 
first great age of spiritual disillusionment. We watch 
the triumphant conquest of material forees, at first 
slow and then moving with astounding rapidity as 
these ancient Nile dwellers came completely under 
the spell of their material triumphs. 

In the Cairo Museum you may stand in the presence 
of the massive granite sarcophagus which once con- 
tained the body of Khufu-onekh, the architect who 
built the Great Pyramid of Gizeh. His name means 
“Khufu lives,” or in its Greek form “Cheops lives”— 
certainly a significant name for the builder of 4 
pyramid which is still the greatest of al] masonry 
buildings. Who does not know the “Pyramid of 
Cheops”? Let us in imagination follow this early 
architect to the desert plateau behind the village of 
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Gizeh. It was then bare desert surface, dotted only 
with the ruins of a few small tombs of remote ances- 
tors. The oldest stone masonry construction at that 
time had been erected by Khufu-onekh’s great grand- 
father. Only three generations of architects in stone 
had preceded him. We can easily imagine Khufu- 
onekh’s grandfather saying to him, “My father put up 
the first stone building ever erected in Egypt.” There 
probably were not many stone masons, nor many men 
who understood the technique of building in stone 
as Khufu-onekh took his first walk on the bare Gizeh 
plateau, and staked out the ground plan of the Great 
Pyramid. Conceive, then, the dauntless courage of 
the man who told his surveyors to lay out the square 
base 755 feet on each side! When that was done 
Khufu-onekh was looking out over a square of naked 
desert containing thirteen acres. He must have looked 
across the Nile at the quarries some thirty miles dis- 
tant, and perhaps he made a quick calculation: “It 
will take nearly two and a half million blocks each 
weighing 23 tons to cover this square of thirteen acres 
with a mountain of masonry 481 feet high; but I will 
do it!” This is the first time in the history of man 
that we are thus able to put our yardstick athwart a 
human mind and take the measure of its courage in 
terms of eubie feet of masonry and colossal achieve- 
ment in engineering never again to be equalled. The 
Great Pyramid of Gizeh is thus a document in the 
history of the human mind. It clearly discloses man’s 
sense of sovereign power in his triumph over material 
forces. For himself and for his sovereign the 
Pharaoh’s engineer was achieving the conquest of im- 
mortality by sheer command of material forces—an 
immortality that consisted in survival of the king’s 
body sheathed in an imperishable husk of masonry. 


Tue Eeyptians, THE DiscoverERS OF CHARACTER; 
Maw Discovers THE INNER VALUES, THE 
Dawn oF CONSCIENCE 


Here then was a man still under the tremendous 
impression of the physical world, the world about 
him, but not yet aware of the world within him. 
When five or six hundred years of desert storms had 
buffeted the Great Pyramid of Gizeh and its com- 
panions on the Sahara plateau, a thoughtful Egyptian 
looked up at the pyramids and sang of the colossal 
futility of merely physical survival of the body. The 
human soul had entered the first great age of dis- 
illusionment. We begin to hear remote voices that 
proclaim the utter futility of material conquest. As 
if, through the dust and tumult of an engrossing con- 
flict, man for the first time caught something of the 
veiled splendor of the moral vision. He began to hear 
the voices within himself and out of the conflict of 
Social forces, he gradually became conscious of the 
mner values. Thus the Egyptians were the discov- 
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erers of character. Not projected from the outside 
into a world of unworthy men by some mystic process 
which our old school theologians called inspiration or 
revelation, but springing out of man’s own life, illum- 
ining the darkness of social disillusionment and inner 
conflict, a glorious vindication of the worth of man, 
the dawn of the age of conscience and character broke 
upon the world, a historically datable event, about 
2000 B. C. It was the outgrowth of man’s own social 
experience. It sprang out of his own soul, and no 
outworn theological doctrine of inspiration, no ecn- 
ception of a spotlight of Divine Providence shining 
exclusively on Palestine, shall despoil man of this 
crowning glory of his life on earth, the discovery of 
character. 


EARLIEST MATERIALISM DEFEATED BY MAN’S 
DISCOVERY OF CHARACTER 


In our museum halls we can actually look upon 
the evidence of the transition from the age of mate- 
rialism to the age of conscience and character. You 
will find in our Egyptian Hall a group of twenty- 
seven statuettes with which a cemetery official who 
served under the shadow of the Great Pyramid nearly 
5,000 years ago equipped his tomb. These painted 
limestone figures represent his household, his chil- 
dren and his servants engaged in grinding flour, mix- 
ing and baking bread, brewing beer, slaughtering 
cattle and poultry and cooking them; making pottery, 
casting metal, carrying their master’s message, or 
with three harps and a drum, making music while 
he ate. Thus in the Pyramid Age, the first half of 
the third millennimum before Christ, the Egyptian 
conceived his needs in the hereafter as being purely 
physical gratification. Alongside the case containing 
these statuettes is a cedar coffin with raised lid, bear- 
ing on the inside pictures of the food and drink 
which carry on the old ideas of the needs of man be- 
yond the grave. But on the inside of the lid is a 
long writing containing the earliest intimations that 
happiness in the next world will be dependent on 
worthy moral conduct in this world. There was a 
lapse of perhaps five hundred years between the ceme- 
tery official who wanted merely food and drink in 
the next world and the dead man who had his coffin 
so painted that as he lay in it and looked up at the 
lid, he would have staring him in the face the new 
fact that he might expect felicity beyond only as he 
had lived a worthy life here. To-day you may walk 
between these two cases in the museum and stand- 
ing there contemplate the original evidences, the 
actual tokens .of this supreme transition in the life 
of man in its rise from savagery to civilization: the 
first defeat of materialism—the earliest dawn of 
conscience, the discovery of character—the emergence 
of social idealism. This tremendous transition went 
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on as a process entirely independent of religion. It 
transformed religion, however, for it brought forth 
for the first time a god of brotherly kindness. While 
men lived as tillers of the soil they discerned only 
a god of fertility; when the state arose and men 
caught their first vision of a supreme personality they 
called their god a king. Then when society de- 
veloped and the friction and ferment of social 
struggle had taught men kindness and forbearance, 
they saw a god of character and of brotherly kind- 
ness whom they called “the good shepherd,” two thou- 
sand years before the Good Shepherd of Christian 
faith. It was thus from the richly colored palette of 
human life itself that man drew the colors with which 
he glorified his picture of his god. That splendid 
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AWARD OF GOLD MEDALS TO DR. ANNIE J. 
CANNON AND PROFESSOR HENRY B. 
BIGELOW 

At this year’s autumn meeting of the National 
Academy of Sciences, held at Yale University from 
November 16 to 18, two gold medals were awarded. 
Introductory remarks by President William Wallace 
Campbell were as follows: 

The National Academy of Sciences is fortunate in 
possessing financial foundations for the awarding of 
nine gold medals and one prize, at appropriate inter- 
vals of time. Two of the medals are to be presented 
to their recipients this evening. 

The Henry Draper Medal, bearing the honored 
name of a deceased member of the academy, was estab- 
lished by the widow, Mrs. Henry Draper, in 1883. 
The committee charged with the duty of administer- 
ing the Draper Foundation recently recommended to 
the academy, and the academy decreed, that the Henry 
Draper Medal be awarded to Dr. Annie J. Cannon, 
member of the staff of the Harvard College Obser- 
vatory. The reasons for the selection of Miss Cannon 
as this year’s recipient are as recorded in the commit- 
tee’s report to the academy. In the absence of Pro- 
fessor Henry Norris Russell, chairman of the com- 
mittee, the report will be presented by his fellow 
member, Director Harlow Shapley. 

The report was as follows: 

The Henry Draper Medal is awarded by the acad- 
emy “for notable investigations in astronomical 
physies.” This provision has wisely been broadly 
interpreted. Among the twenty investigators to whom 
it has been given during the last forty-five years, the 


_majority have naturally achieved distinction through 


their work in the observatory—for example, Pickering 
and Campbell. Others, like Rowland, Zeeman and the 
lamented Michelson, made their contributions in the 
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vision arose out of the earliest spiritual revolution, 
It was caught up and exalted by the Hebrew prophets 
and through them has brought into our lives a light 
which still shines from the East. 

I have given you some rapid glimpses at a few of 
the new materials by which we have begun to bridge 
the gap between the emergence of physical man and 
the rise of Europe. It is by these researches that 
we are slowly creating what I have called the New 
Past. They form a task which must go on for cep. 
turies, and as it proceeds now and later, its results 
will disclose to us and to our posterity an ever clearer 
vision of the highest process in the universe, as far 
as we know it today—the unfolding life of man, 
It is to these purposes that we dedicate this building, 


laboratory, and a few, of whom Eddington is the 
chief, have worked in the theoretical field. Yet one 
characteristic is common to almost all. There are not 
more than three of the twenty who have not, at one 
time or another in their scientific careers, been actively 
engaged with spectroscopic matters. 

To-day the academy, while departing, with excellent 
reason, from one precedent, confirms another. For 
the first time the Draper Medal—and indeed any 
medal of the academy—is awarded to a woman; and 
the notable investigations in astronomical physics 
which abundantly justify the decision have been par 
excellence in the field of spectroscopy. 

When Pickering—the second Draper Medallist— 
was appointed director of the Harvard College Ob- 
servatory fifty years ago, he aroused the criticism of 
the conservatives of that day by devoting his remark- 
able energy and enthusiasm, and the resources of the 
observatory, to investigations in the physical side of 
astronomy. 

Far from the least among these was the systematic 
observation and classification of stellar spectra. With 
a telescope affording a wide field of good definition, 
and having a prism placed before its objective, the 
spectra of hundreds of stars can be photographed 
simultaneously on one plate, so that there was no 
difficulty in securing observational material. But to 
record the results of investigation adequately for thou- 
sands of stars, and yet in a form not too bulky for 
publication, was no small problem. If stellar spectra 
presented the vast variety which is exhibited by living 
organisms the situation would be almost hopeless; but 
fortunately they are much less diverse. Hundreds of 
stars show spectra which are practically indistinguish- 
able from one another under any ordinary dispersion, 
so that a relatively small number of symbols suffices 
for the description of the vast majority of spectra. 
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The Harvard observers very wisely decided to make 
these symbols purely formal, without any theoretical 
connotation. Mrs. Fleming employed letters of the 
alphabet, Miss Maury Roman numerals. Miss Can- 
non—our medallist of to-day—coming to her work 
a little later revised and refined the former system, 
and thirty years ago gave it the form which, with 
trifling changes, is now internationally adopted. 

It is generally known as the Draper Classification, 
for the work on which it was based was supported 
by the Henry Draper Memorial—a gift to Harvard 
by the widow of Dr. Henry Draper, a pioneer inves- 
tigator, who obtained in 1872 the first photograph 
showing lines in a stellar spectrum. Our academy 
likewise owes the Draper Fund and Draper Medal to 
Mrs. Draper’s generosity, and it is especially fitting 
that we should recognize, by the award of the Henry 
Draper Medal, the long and productive labors of the 
investigator who has done far more than all others 
to give the Henry Draper Memorial the distinguished 
place which it occupies and must permanently con- 
tinue to occupy in the history of astronomy. 

Miss Cannon’s introduction to her first “Catalogue 
of the Spectra of 1,122 Stars” describes the criteria 
upon which her classification is based so well that it 
has ever since been the standard authority upon the 
subject. No clearer statement could be made to-day 
of the great principle upon which the system is based 
—that almost all stellar spectra can be arranged in a 
continuous linear sequence. Though the spectra of 
stars near opposite ends of the sequence—for example, 
of Sirius and Arcturus—are so unlike that they seem 
at first glance to have hardly anything in common, 
yet a succession of stars can be found whose spectra 
differ from one another by barely perceptible degrees, 
and together form a complete transition from one to 
the other, and this transition is always through the 
same intermediate stages—there is no alternative path. 

The older classification had assigned letters of the 
alphabet to various more or less obviously different 
spectra, as they appeared on the photographs. The 
newer dropped from the list those letters which proved 
to correspond to poor photographs or unimportant 
differences, and in some cases rearranged the order 
to agree with that of the linear sequence whose exis- 
tence had become unquestionable. 

By the survival of the fittest, the letters O, B, A, 
F, G, K, M were left to represent standard types 
along the sequence. Intermediate spectra are repre- 
sented in the Draper Classification by a decimal nota- 
tion, B,, B,, B,, B,, B, being successive stages in the 
transition from B to A. The resulting system has 
proved so convenient that all it has since required is 
the addition of affixes to take account of certain 
details which had necessarily to be ignored in the 
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pioneer work. With this admirable system at hand, 
our medallist faced a task which might have appalled 
even the stoutest heart—the observation and classifica- 
tion of the spectra of all the stars in the heavens 
which could be photographed with the instruments of 
the Harvard Observatory—at that time the most pow- 
erful in the world for this purpose. It was no longer 
a question of thousands of stars, but of hundreds of 
thousands. The mere mechanical arrangement of the 
work, the identifivation of the stars, the recording and 
indexing of the observations, demanded careful plan- 
ning and extensive clerical assistance. 

This labor of years culminated in the publication 
of the nine volumes of the Henry Draper Catalogue, 
which give the positions, magnitudes and spectra of 
225,300 stars, covering the whole heavens from pole 
to pole, and ineluding all the stars brighter than the 
8th magnitude and many which are fainter. Every 
one of these spectra has been examined and classified 
by our medallist in person. There is probably no 
other instance in the history of science where so great 
a mass of important data has been obtained by a 
single observer on a homogeneous and uniform system. 

With the completion of the great catalogue seven 
years ago, a less devoted observer might have felt 
justified in resting. But improvement in observational 
technique had made it possible to photograph the 
spectra of fainter stars, and so the “Henry Draper 
Extension” was begun. 

This extends the observations down to magnitude 
11.5, and sometimes below. The number of stars 
which might be observed is now so great that it is 
impracticable to wait until the whole heavens have 
been covered, and then publish a general catalogue, 
and the results for various regions of the sky are 
being published as they are obtained. About one hun- 
dred thousand spectra have already been classified, and 
the work still continues. Long may it prosper! 

The value of these great catalogues can hardly be 
overstated. Knowledge of the spectral type must lie 
obviously at the very foundation of any investigation 
of the colors, temperatures, real and apparent diam- 
eters and physical constitution of the stars. It has 
proved to be of almost equal importance to the inves- 
tigators of their distances, motions and distribution 
in space. 

Even in such an apparently local problem as the 
determination of the solar parallax by observations 
of an asteroid, the observer must know the spectra 
of his reference stars if he is to avoid the peculiarly 
troublesome errors which come from differences in 
color of the stars and of the planet. It is, indeed, 
hard to specify any branch of the study of the stars 
in which these great catalogues of spectra are not 
already almost indispensable. 
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With these consequences of her work—fascinating 
as they are—our medallist has concerned herself but 
little. True to the ancient tradition of the observer, 
who labors cheerfully for the joy of the work, and 
only rejoices the more that other men of different 
interest will enter into his labors and base their own 
upon them, she has used her unique skill and experi- 
ence in the steady accumulation of a great addition to 
the permanent capital of astronomical science—a fund 
which, itself remaining intact, will continue to pro- 
duce income in the work of astronomers yet unborn, 
who may well “rise up and eall her blessed.” 

President Campbell then said: 

The Agassiz Medal, awarded by the academy in 
recognition of valuable contributions to the science 
of oceanography, represents also a most commendable 
spirit of internationalism. The financial foundation 
was provided in the year 1911 by the celebrated 
Seotch oceanographer, Sir John Murray, in honor of 
his friend, Alexander Agassiz, member of the academy 
from 1866 until his lamented death in 1910, and 
president of the academy during the period 1901 to 
1907. The committee on the Murray Fund recently 
recommended, and the academy decreed, that the 
Agassiz Medal be awarded to Professor Henry Bryant 
Bigelow, director of the Oceanographic Institution at 
Woods Hole. The reasons which governed the selec- 
tion of Dr. Bigelow as this year’s recipient of the 
medal will be stated, in the absence of Professor 
Lillie, chairman of the committee, by his fellow mem- 
ber, Professor George H. Parker. 

Professor Parker said: 


Professor Henry Bryant Bigelow, who is to receive 
this evening the Agassiz Medal, has only recently 
passed the half-century mark. He was trained in the 
Harvard laboratories and took his doctor’s degree 
there in 1906, but before he had attained this distine- 
tion he had begun work on subjects dealing with 
the sea. 

His first paper, entitled “Birds of the North-east 
Coast of Labrador,” appeared in 1902. In the winter 
of 1901-02, he accompanied Mr. Alexander Agassiz 
on a voyage to the Maldive Islands, and in 1904 he 
published his report on the jelly-fishes of this expedi- 
tion. In 1904-05, he again accompanied Mr. Agassiz, 
this time on the expedition to the eastern tropical 
Pacific; and in 1909 he published his very extensive 
report on the Medusae of this expedition, and two 
years later the report on the Siphonophores, 

Meanwhile, through the advice of Sir John Murray, 
he began to take an active interest in the oceanogra- 
phy of the New England waters. In 1908, the U. 8. 
Fisheries schooner Grampus was sent under his gen- 
eral management on an expedition to the Gulf Stream, 
a report of which he published in 1909. This initiated 
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his extensive series of studies of the waters of th, 
Gulf of Maine. These were made possible largely 
through cooperation with the U. S. Bureau of Figh. 
eries, which repeatedly put at his disposal the use of 
the Grampus. In 1914 he reported on the oceanogrs. 
phy of this region, and in the same year he publish 
an aceount of the plankton of Massachusetts Bay, 
This was followed by a report on the oceanography 
and plankton of the waters between Nova Scotia and 
Chesapeake Bay. In 1917 an additional report was 
made on the region from Cape Cod to Halifax. The 
followed the three extensive contributions of 1926 and 
1927 covering the plankton of the Gulf of Maine, its 
dynamic oceanography and its physical oceanography. 
Meanwhile, in conjunction with William Welsh, le 
had issued his important volume on the fishes of this 
region. The proposal for an ice patrol as a means of 
greater security for shipping in the North Atlantic 
had been taken up by the United States Government, 
and, in association with Lieutenant Smith, Bigelow 
worked out much of the details of this organization, 
A report on this subject was published by him in 
1929. 

As work progressed the conviction grew upon him 
that an oceanographic institution should be started on 
the Atlantic coast of the United States, and he re 
ported on this subject to the National Academy of 
Sciences in 1930. The material of this report was 
finally issued in the form of a volume entitled 
“Oceanography, its Scope, Problems and Economic 
Importance.” This volume was published in 1931 and 
was distributed to the members of the academy. As: 
result of these activities the Woods Hole Oceano- 
graphic Institution was organized and a building to 
house it was erected near the Marine Biological Labo- 
ratory at Woods Hole and opened this past summer. 
Dr. Bigelow is serving as its first director. 

I can not conclude this rather bare description of 
Bigelow’s oceanographic activities without a closing 
note of warning. Bigelow was reputed to have been 
far from a diligent scholar. In his student days, one 
of his old teachers, long since past, took him aside, 
so I am informed, and told him that he would do well 
to withdraw from the Harvard laboratories, for he 
was both negligent and idle. Would that that teacher 
could be here this evening to face him and to tel 
us, who are also teachers, how easy it is to misjudge 
the young who come to sit at our feet. We who know 
Bigelow are well aware that the real salt of the se 
flows in his veins and that he will devote himself t 
the end of his days to the promotion of oceanography. 

Mr. President, your committee took the greatest 
pleasure in recommending to the National Academy 
of Sciences for the award of the Agassiz Medal Pro 
fessor Henry Bryant Bigelow, associate and lifelong 
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| friend of Alexander Agassiz, and an oceanographer 


of the highest standing. 


CENTENARY OF THE BIRTH OF OTHNIEL 
CHARLES MARSH 
Ar the dinner of the National Academy of Sci- 
ences at the New Haven meeting, Professor Charles 
Schuchert was called upon by President Campbell 
and presented the following statement and resolution: 


By an odd coincidence, I was at Lockport in the 
western part of New York on the 29th day of last 
October, for the purpose of visiting the birthplace, 
the youthful environment and the ancestral grave of 
Othniel Charles Marsh. That day one hundred years 
ago a child was born in that village, of humble par- 
ents, Caleb Marsh and Mary Peabody, whose fore- 
bears were amongst the first settlers of old Massachu- 
setts. This boy was destined to be for twelve years 
the president of our distinguished academy. 

Graduating at Andover and Yale, and then spend- 
ing several years at the seats of learning in Heidel- 
berg, Breslau and Berlin, Marsh was appointed in 
1866 to the chair of paleontology at Yale, the first 
professorship in that science in any institution. Be- 
ginning with the seventies and until the end of his 
life in 1899, he brought to light in rapid succession 
so many astonishing antediluvian animals that the un- 
expected became the rule with him. He revealed over 
and over again in complete skeletal restorations the 
medieval and Tertiary animals of our bad lands of 
the high plains. One of the strongest of personali- 
ties, Marsh in his time “stood without a peer” in his 
chosen field of endeavor. “To Yale he gave his ser- 
vices, his collections, and his estate.” 

At the height of Marsh’s scientifie career came what 
he regarded as the greatest honor of his life, namely, 
election to the presidency of this academy, and from 
1883 to 1895 he served it, and through him it often 
became the adviser of the government in matters of 
a scientific nature. Over the academy he watched 
with as much of interest and care as over his personal 
affairs. 

In view of these circumstances, I present the follow- 
ing resolution : 

Resolved, That in this year which marks the centenary 
of the birth of Othniel Charles Marsh, and in the en- 
vironment where he lived and worked so long, the acad- 
emy recalls with pride the personality and mental gifts 
of that great paleontologist, whose distinguished service 
as its president was entirely in keeping with a lifetime of 
uninterrupted devotion to science. 


In response to this resolution, Professor Richard 
Swann Lull spoke as follows: 


Professor Marsh’s birth and early training have 
been mentioned by Professor Schuchert. It is ap- 
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propriate to express in greater degree something of 
his services to Yale University, especially to the Pea- 
body Museum of Natural History with which he was 
so closely identified. 

Coming to Yale as professor of paleontology in 
1866, Marsh’s services covered just a third of a 
century. 

Inspired by a trip to the west in 1868, when he 
actually found a three-toed horse and is said te have 
discovered the first dinosaur bone found in the Rocky 
Mountains, he was filled with a desire to continue his 
search for fossils in the great west. The first formal 
expedition went west in 1870, and thereafter until 
1873 parties, consisting largely of students or men 
recently graduated from Yale College and the Shef- 
field Scientifie School, went annually to search for the 
scientific treasures which the region revealed. Marsh’s 
choice of members for these parties was admirable, 
for almost invariably they were men who subsequently 
made their mark in the world, though few if any went 
into paleontology as a profession. Cooperation with 
the military authorities was obtained, and cavalry 
escort against the possibility of Indian attack was the 
usual thing. After 1873, the Indian menace becom- 
ing more acute, the student expeditions were aban- 
doned and thereafter material was gathered by paid 
collectors, former guides and others, many of whom 
became famous in the archives of the museum. Later, 
as United States vertebrate paleontologist, collections. 
were made for the U. S. Geological Survey as well as 
for himself and assembled here at Yale as the basis 
of a series of projected monographs, but two of which 
he lived to complete. 

In 1898 Marsh’s share of his collections was pre- 
sented to the president and fellows of Yale, and after 
his death the United States material was separated 
out and transferred to the U. S. National Museum. 
His work as a collector has thus served greatly to en- 
rich two institutions. 

Not content with this, Marsh published a continu- 
ous stream of papers descriptive of the collections, 
and the world’s knowledge of curious and bygone 
forms, of species and genera, families and even orders 
as yet unheard of was thereby vastly increased. 

His anatomical knowledge was marvelous, and his 
paper restorations, though in but one plane of space 
and therefore open to possible error, became classic. 
To those of us who are privileged to carry on his 
work, the storehouse seems inexhaustible, and we are 
struck with the almost uncanny accuracy with which 
he seized upon the essentials of a new and but par- 
tially complete or developed specimen upon which to 
base his terse but significant description of a new 
species. While these descriptions, in the light of fur- 


a 
# 
“ 
ves 
= 

3 

| 
3 


648 SCIENCE 


ther revelation, can often be amplified, they can rarely 
be improved. 

Then, too, as we are privileged to mount one after 
another of his paper-restored creatures, we are so im- 
pressed with his accuracy that if we would differ from 
the findings of the master, we must indeed show cause. 
The last of these is the magnificent specimen the 
mount of which is just completed. Living and dying 
in the Jurassic age, this monster lay entombed in 
Como Bluff, Wyoming, 120,000,000 years. Collected 
half a century ago it was sufficiently prepared to form 
the original type of a genus and species and to serve 
as the basis for the most remarkable of Marsh’s res- 
torations. Partly mounted in the old museum twenty 
years later, it was made the chief thing in our imagi- 
nation around which the great hall of the new museum 
was built, and now, after fifty years, it stands again 
in its majesty, the fruition of the last three years of 
intensive work! When you go to the museum to- 
morrow to view its treasures which we have been 
privileged to display, the skeleton of Brontosaurus 
excelsus will, as the name implies, excel them all. 

May I be permitted to read the tributes of two 
eminent men, preserved among the archives of the 
Peabody Museum? 


To Clarence King, Director of the United States Geo- 
logical Survey. 
Newport, Aug. 19, 1876. 
MY DEAR SIR: 

In accordance with your wish, I very willingly put into 
writing the substance of the opinion as to the importance 
of Prof. Marsh’s collection of fossils which I expressed 
to you yesterday. As you are aware, I devoted four or 
five days to the examination of the collection and was 
enabled by Prof. Marsh’s kindness to obtain a fair con- 
ception of the whole. 

I am disposed to think that whether we regard the 
abundance of material, the number of complete skeletons 
of the various species, or the extent of geological time 
covered by the collection, which I had the good fortune 
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to see at New Haven, there is no collection of fog. 
vertebrata in existence which can be compared to it, | 
say this without forgetting Montmartra, Sivalik, 
Pikermi. 

And I think that I am quite safe in adding that y) 
collection which has hitherto been formed approach 
that made by Prof. Marsh in the completeness of th 
chain of evidence by which certain existing mammals gy, 
connected with their older tertiary ancestry. 

It is of the highest importance to the progress of bio. 
logical sciences that the publication of this evidence, a. 
companied by illustrations of such fulness as to enabl 
palaeontologists to form their own judgment as to its 
value, should take place without delay. 

I am 
Yours very sincerely, 
(signed) THom4s H. Huxtey 


Down, 
BECKENHAM, KEnt. 
Sratioy 
ORPINGTON. 
Aug. 31 1880 
My DEAR Pror. MARSH: 

I received some time ago your very kind note of Jul 
28th, and yesterday the magnificent volume. (The Mono- 
graph on the Odontornithes, Extinct Toothed Birds of 
North America.) I have looked with renewed admira- 
tion at the plates, and will soon read the text. You 
work on these old birds and on the many fossil animals 
of N. America has afforded the best support to the theory 
of evolution, which has appeared within the last 20 years. 
The general appearance of the copy which you have sent 
me is worthy of its contents, and I can say nothing 
stronger than this. 

With cordial thanks, believe me 
Yours very sincerely, 
(signed) CHARLES DARWIN 


When one bears in mind that this letter was written 
approximately twenty years after the publication o 
the “Origin of Species” we realize the fulness of Dar- 
win’s tribute to Othniel C. Marsh. 


SCIENTIFIC EVENTS 


ECOLOGICAL NOMENCLATURE 


THE following extracts from a letter to its mem- 
bers which was printed in the June Bulletin of the 
Ecological Society of America were intended to obtain 
suggestions concerning uses and abuses of ecological 
nomenclature which might be discussed by the newly 
formed committee on nomenclature and _ then 
assembled for presentation to the society at the New 
Orleans meetings. Knowing that many persons, not 
members of the Ecological Society, are actively inter- 
ested in these questions, the committee believes that 
it may be worth while for Scrence to republish the 


essential points before the New Orleans meetings 80 
that suggestions may be given to the committee by 
non-members of the Eeological Society as well 2s 
members. The committee is trying to work in the 
interest of all who make use of ecological terms, 
therefore it requests that any individual who cares 
to make a suggestion will give it to one of the men 
bers of the committee, preferably before the New 
Orleans meetings. 


(1) In ecological discussions, written or spoken, wha! 
terms have you found to be used so loosely as to see™ 
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in need of better definition? At the Cleveland meeting 
‘¢marsh’? and ‘‘swamp’’ were mentioned as possible 
examples. Although, like many other words useful in 
ecology, these two often have very close resemblance (or 
even synonymy) in popular usage, it is possible that they 
could be made to indicate definite differences in practice 
of ecologists. The committee would like to have a list 
of such terms as are known to you, together with such 
comment as you care to make. 

(2) Should the society encourage plant ecologists, ani- 
mal ecologists, agronomists and other limited groups to 
formulate their own terminology and definitions, or 
should the society endeavor to help standardize ecological 
concepts to embrace the whole field so that all special- 
ists, so long as their point of view is ecological, could 
understand all the rest? 

(3) Can you suggest terms, or some usage of terms, 
which will help one to express the distinction between 
waxing and waning phases of environmental influences; 
e.g., those involved in increasing or decreasing degrees 
of heat? 


The committee is agreed, and probably most mem- 
bers of the society concur, that it is not practicable or 
desirable to attempt to force improvement by legisla- 
tion, but it does seem possible that improvement may 
follow responsible suggestions and formal recom- 
mendations if they can be offered in a form suited 
to existing needs. 

Submitted by the Committee on Nomenclature of 
the Ecological Society of America. 

H. C. Hanson 

State College, Fargo, N. Dak. 
J. G. NEEDHAM 
Cornell University, Ithaca, N. Y. 
Water P. Taynor 
¢/o University of Arizona, Tucson, Ariz. 
A. G. VestaL 
University of Illinois, Urbana, III. 
W. E. ALLEN, Chairman 
Seripps Institution, La Jolla, Calif. 


EXHIBIT OF SPECIMENS OF HIMALAYAN 
FLORA AT THE ROERICH MUSEUM 

AN exhibition of fifty mounted botanical sheets, 
representing examples of the Himalayan flora, has 
been opened at Urusvati, Himalayan Research Insti- 
tute of Roerich Museum in New York City. The loan 
is part of a herbarium of 3,800 specimens presented 
to the New York Botanical Garden by the Himalayan 
Research Institute Headquarters in India, and has 
been identified personally by Dr. E. D. Merrill, di- 
rector-in-chief. 

The scientific value of the herbarium collections as- 
sembled by the institute, as well as the purpose of the 
collections, are significant. Bio-chemical and cancer 
research laboratories are now being built at the head- 
quarters of the institute in the Himalayas for their 
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investigation from a medicinal viewpoint. In this 
connection, also, a careful survey is being made of the 
Tibetan pharmacopoeia and medicinal literature. 
Over two hundred items, including native drugs and 
medicinal herbs, have already been secured, and valu- 
able medicinal texts on therapy and pharmacology, 
ineluding the rGyud-bshi and a number of gter-ma or 
“hidden” books on the Tibetan medicines, have been 
obtained. The Tibetan pharmacopoeia is known to be 
particularly rich, and to have in its possession, since 
time immemorial, remedies against cancer and tuber- 
culosis which are said to have been used with success. 
It is the purpose of the institute to investigate these 
remedies. 

The present exhibit at the Roerich Museum includes 
specimens of the Himalayan flora, which is a very di- 
versified and interesting one, containing many species 
of marked beauty. Flowering plants, ferns and fern 
allies, hepaties, lichens and fungi are among the speci- 
mens represented. They were secured at altitudes 
ranging from 5-12,000 ft. elevations to the perpetual 
snowpeaks of Tibet, during the botanical-zoological 
expeditions in 1929-1931 under Dr. Walter Koelz, of 
the staff of the institute. 

The most recent explorations of Dr. Koelz, during 
the summer of 1931, have led him into inmost Asia, 
through Lahul, the Indus Valley and Ladak; 26 moun- 
tain passes, some of them 18,000 to 19,000 feet, were 
erossed, and the expedition led past the great salt 
lakes of Tibet, one of them, the Pangong La, being 90 
miles in length. Four months were consumed by the 
journey. According to a preliminary report by Dr. 
Koelz, sent by Dr. George Roerich, director of the 
Himalayan Research Institute, to the Roerich Museum 
in New York, 1,000 plant numbers (some 15,000 
specimens) were obtained, and 25 big game animals— 
ineluding ibex, napo, gazelle, kiang, ovis ammon, 
shapu, ete.—as well as a number of smaller mammals, 
were also collected. The report continues: “Much of 
the area visited has not been biologically explored 
previously, and in the area that has been studied or- 
nithologically, the expedition’s work has added new 
records to the bird fauna. None of the territory ex- 
plored is under 9,500 ft. and much over 14,000 ft. 
. . . The vegetation is striking. Barley ripens at 
15,000 ft. in places, and exquisitely fragrant, showy 
flowers abound on the peaks to elevations of 18,000 
and 19,000 ft.; these are not dwarfed, stunted plants 
such as one usually finds in alpine zones, but often a 
foot or two in height.” 


THE INTERNATIONAL METEOROLOGICAL 
ORGANIZATION 


Proressor C. F. Marvin, chief of the U. S. 
Weather Bureau, has returned from Europe where he 
attended meetings of the International Meteorological 
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Organization at Locarno, Switzerland, and also the 
fourth general conference at Geneva, Switzerland, of 
the advisory and technical committee on communica- 
tion and transit of the League of Nations, involving 
consideration and discussion of the projected matter 
of the reform of the calendar. 

According to an account in the Official Record the 
matter of first importance in connection with the 
meeting at Locarno was the fact that the so-called 
executive council, consisting of representatives of five 
nations, one of these representatives being the presi- 
dent of the International Meteorological Organiza- 
tion, held its first meeting after it was created at the 
conference of directors at Copenhagen in 1929. This 
was, therefore, its organization meeting. In addition 
to deciding upon necessary rules and regulations for 
accomplishing the work of the council, decisions were 
reached in regard to the budget and funds for the 
maintenance of the office of the secretariat during the 
forthcoming year and the projects tentatively under 
way were approved. With some modifications these 
rules and regulations were subsequently approved by 
the International Meteorological Committee, and they 
lave now become the permanent guide for this new 
feature of the work of the International Meteoro- 
logical Organization. 

The major part of the sessions of the committee 
was devoted to the reading of reports by the presi- 
dent of the Upper Air Commission, which held its 
meeting in Madrid recently, and the president of the 
Polar Year Commission, following the meeting of that 
and some other commissions at Innsbruck, Austria, in 
September. The committee devoted considerable time 
to discussion of the numerous resolutions that resulted 
from the reports mentioned, and these resolutions, 
with such modifications as were deemed necessary, 
were approved or indorsed by the International Com- 
mittee. 

Also meetings were held of the subeommission on 
organization of the meteorological work of the oceans, 
more particularly with reference to the ship report 
work from selected ships on the North Atlantic. 
Some of the difficulties in connection with the recep- 
tion and distribution of reports were discussed, and 
agreements were reached with a view to realizing 
more uniform and better and more valuable service 
in the future. Professor Marvin reports that: 


It is important to mention in this connection that 
almost coincidentally with these meetings at Locarno, in 
connection with ship reports from the oceans, an inter- 
national conference of radio-marine organizations was 
held in New York, at which particular consideration was 
given to the agreement among all radio organizations to 
transmit meteorological reports from ships at sea free of 
cost for what is called the ‘‘ship tax,’’ in view of the 
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important benefits that navigation, including radio inte. 
ests, receive from the free dissemination by meteorolog. 
ical services of forecasts, warnings and important my. 
teorological information. 

Perhaps one of the most important actions taken 
the Locarno meeting was the decision that, notwithstang. 
ing the difficulty confronting the various nations at thy 
present time, the program of intensive observation,| 
work which had been previously planned and provided 
for by nearly all nations for the so-called polar year, 
beginning with August, 1932, and extending to August, 
1933, should be carried through, although it was recog. 
nized that the critical situation might make it imprae. 
ticable to carry out all the features of the program orig. 
inally contemplated. 


THE FOURTEENTH INTERNATIONAL CON- 
GRESS OF PHYSIOLOGY 

THE Fourteenth International Congress of Physiol- 
ogy will be held at Rome from August 29 to Septen- 
ber 3, 1932. The officers of the congress are Professor 
Filippo Bottazzi, professor of physiology in the Uni- 
versity of Naples, president; Professor G. Quagliari- 
ello, of the Institute of Chemical Biology at Naples, 
and Professor S. Visco, of the Institute of General 
Physiology at Rome, secretaries. 

The international committee is composed of Filippo 
Bottazzi, Naples, who is organizing the congress; 
Archibald W. Hill, London; Otto Frank, Munich; 
William H. Howell, Baltimore; John E. Johansson, 
Stockholm; Louis Lapieque, Paris; I. P. Pawlov, 
Leningrad. 

The meetings will be held in the Institutes of Phys- 
ics, Chemistry, Pharmaceutical Chemistry, Botany 
and General Physiology of the Royal University of 
Rome. These institutes are within short distances of 
one another, in Via Panisperna 89A, and in Via Mi- 
lano 71 and 75. The membership fee is 100 lire. 

During the congress, besides visits to the various 
museums in Rome, to the Roman Forum, to the Pala- 
tine, ete., members may take part in free trips that 
have been provided to either Villa Adriana and Villa 
d’Este, or Ostia-Seavi and Ostia-Lido. After the con- 
gress, a trip to Naples with a visit to the Zoological 
Station, and free excursions by registered members to 
one of the following places will be arranged: Campi 
Flegrev (Solfatara) and Curma; Vesuvius and Pom- 
peii; Herculanum and Paestum. Those will be coi- 
sidered registered who have remitted the membership 
fee, to the following address: Presidente del Comitato 
organizzatore del XIV Congresso Internazionale F'si- 
ologia, S. Andrea delle Dame, 21, Napoli (Italy). 

Since a large attendance is anticipated it is neces 
sary that each member should present one paper only. 
Papers not read can be published in the volume of the 
proceedings. Abstracts of the papers in one of the 
four official languages (English, French, Germat, 
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Italian) must be sent to the president of the congress 
during the month of May (1932). Those desiring to 
give experimental demonstrations are requested to 
specify their requirements, not later than May. 

A list will be published in due time of the hotels in 
Rome and Naples with prices for board and lodging. 
All necessary information for reserving accommoda- 
tions in these hotels will be given. To members com- 
ing from America, Australia, ete., information will be 
given in due time concerning the boats upon which 
passage to and from the congress may be procured. 
The Italian Government will grant a reduction in the 
prices of railway tickets from the Italian frontier or 
from the Italian port of landing to Rome and Naples 
as well as from Rome or Naples to the frontier or to 


the Italian port of sailing. 


PRESENTATION OF A PORTRAIT OF PRO- 
FESSOR CHARLES E. MUNROE TO 
THE COSMOS CLUB 

Ay oil painting of the distinguished chemist, Pro- 
fessor Charles E. Munroe, of the Bureau of Mines, 
was presented to the Cosmos Club of Washington, 
D. C., on December 9, by Dr. Henry G. Knight, chief 
of the U. S. Bureau of Chemistry and Soils, on be- 
half of more than 200 friends, associates and former 
students of Dr. Munroe. The painting, which repre- 
sents Dr. Munroe seated, glancing up from a manu- 
script which he has been reading, was the work of a 
Washington artist, Mr. Hermann Ludden. 
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At the presentation exercises presided over by Dr. 
Knight, Dr. Mareus Benjamin, of the Smithsonian 
Institution, and Dr. Henry S. Washington, of the Geo- 
physical Laboratory, spoke of Dr. Munroe’s achieve- 
ments; Dr. Munroe and the artist responded; Dr. 
Knight presented the portrait, which was accepted for 
the Cosmos Club by Dr. William C. White, president, 
and Dr. Lyman J. Briggs, chairman, of the art com- 
mittee of the club. 

Dr. Munroe has been active in scientific circles in 
Washington for fifty years. He has been president 


of the Cosmos Club, the Washington Chemical Society | 


and the American Chemical Society and is an honor- 
ary fellow of the American Institute of Chemisis. 
For many years he was dean of the Graduate School 
of George Washington University and served for 
several years as a member of the National Research 
Council. 

The plan to present the portrait was sponsored 
by a distinguished committee which included Dr. A. 
C. Fieldner, of the Bureau of Mines; Dr. R. E. 
Gibson, president of the Washington Chemical So- 
ciety; Dr. H. G. Knight; D. F. J. Lynch, president 
of the Washington Chapter of the American Institute 
of Chemists; former Chief Justice Walter I. McCoy, 
president of the Harvard Club of Washington; Dr. 
Cloyd H. Marvin, president of George Washington 
University, and Dr. H. 8. Washington, of the Car- 
negie Institution. Dr. J. F. Couch acted as seeretary- 
treasurer for the committee. 


SCIENTIFIC NOTES AND NEWS 


Dr. ALBERT EINSTEIN, of the University of Berlin, 
passed through the Panama Canal on December 19 on 
his way to California, where he plans to spend two 
months at the California Institute of Technology and 
the Mount Wilson Observatory. 


Proressor A. B. Lams, of Harvard University, has 
been elected president of the American Chemical So- 
ciety for 1933. The president for 1932 is Dr. L. V. 
Redman, vice-president and director of research of 
the Bakelite Corporation, who succeeds Professor 
Moses Gomberg, of the University of Michigan, on 
January 1, : 


Dr. Irvine Lanemurr, of the General Electric 
Company at Schenectady, a former president of the 
American Chemical Society, was elected to honorary 
membership in the Chemists’ Club, New York, at a 
meeting of its members on November 11. 


Tue John Scott Medals of the City of Philadelphia, 
for inventions in science and industry that “may add 
to the comfort, welfare and happiness of mankind,” 
were presented at the recent annual meeting of the 


American Society of Mechanical Engineers in 
New York City. The recipients were Albert Kings- 
bury, of Greenwich, Connecticut, “for the invention 
of a thrust bearing for use in ships and heavy ma- 
chinery”; Albert H. Emery, Jr., of Stamford, Con- 
necticut, “for the invention of the Southwark-Emery 
testing machine, a mechancal device for testing mate- 
rials”; and Willis H. Carrier, of Newark, New Jersey, 
“for the invention of a process and apparatus for 
cleaning, purifying, and humidifying the air.” At 
the same meeting of the American Society of Mechan- 
ical Engineers Mr. Kingsbury received the society’s 
gold medal, for research work and development in 
lubrication. 


THE employees of the Abbott Laboratories, North 
Chicago, Illinois, have presented an oil portrait of 
himself to Alfred S. Burdick, celebrating his tenth 
anniversary as president of the company. Resolu- 
tions signed by the 750 employees of the company 
were also presented to Dr. Burdick, voicing their 
affection and appreciation of his leadership in the 
ten best years of the company’s history. 
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THE Journal of the American Medical Association 
reports that in memory of Professor Arkovy, pro- 
fessor of stomatology in Budapest, the Hungarian 
Society of Stomatology has created a gold medal to 
be awarded every three years, by an international 
committee, to the stomatologist adjudged the most 
eminent. The first award of the medal has been 
to Dr. Chompret, stomatologist to Paris hospitals, 
who will retire at the end of this year from active 
service. He was the founder and has remained the 
director of the principal dental school of Paris. 


THE Mackenzie-Davidson Medal of the British In- 
stitute of Radiology and Réntgen Society was pre- 
sented on the occasion of the annual dinner on Decem- 
ber 4 to Professor Hans Holfelder, of the University 
of Frankfurt. 


At the forty-ninth meeting of the American Orni- 
thologists Union, Joseph Grinnell, of the University 
of California department of zoology, was reelected to 
the presidency. Other officers are: A. C. Bent, Taun- 
ton, Massachusetts, and J. H. Fleming, Toronto, vice- 
presidents; T. S. Palmer, Washington, D. C., secre- 
tary; W. L. MeAtee, Washington, D. C., treasurer. 
Additional members of the council are James P. 
Chapman, Ruthven Deane, H. C. Oberholser, J. L. 
Peters, C. W. Richmond, T. 8. Roberts and P. A. 


Taverner. 


At the forty-second annual meeting of the Asso- 
ciation of American Medical Colleges, held in New 
Orleans on November 30, December 1 and 2, the 
following officers were elected for the ensuing year: 
President, Dr. Louis B. Wilson, director of the Mayo 
Foundation of the Graduate School of the University 
of Minnesota; Vice-president, Dr. H. G. Weiskotten, 
dean of the Syracuse University School of Medicine; 
Secretary-treasurer, Dr. Fred C. Zapffe, 25 East 
Washington Street, Chicago (reelected) ; Members of 
the Executive Council, Drs. C. C. Bass, Tulane Uni- 
versity, and G. Canby Robinson, Cornell University. 
The next annual meeting will be held in Philadelphia, 
probably during the first week in November, 1932. 


Tue American Pharmaceutical Association has an- 
nounced as the result of the mail ballot for officers of 
the association, the election of the following: Presi- 
dent, W. Bruce Philip, San Francisco, California, now 
of Washington, D. C.; First Vice-president, Rowland 
Jones, Gettysburg, South Dakota; Second Vice-prest- 
dent, G. H. Frommet, Miami, Florida; Members of 
the Council (for three years), J. H. Beal, Camp 
Walton, Fla.; C. H. LaWall, Philadelphia, Pa; C. E. 
Caspari, St. Louis, Mo. These officers will be in- 


stalled at the next annual meeting which will be held 


jn Toronto, from August 22 to 27, 1932. This meet- 
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ing will be a joint meeting with the Canadian Phar. 
maceutical Association. 


Dr. Epwin O. Jorpan, professor of bacteriology 
at the University of Chicago, was elected president of 
the Institute of Medicine of Chicago at its annua] 
meeting on December 1, to succeed Dr. Otto [, 
Schmidt. Dr. Arthur R. Elliott was elected vice. 
president, and Dr. George H. Coleman was reeleetej 
secretary; Dr. John Favill is treasurer and Dr. 
Ludvig Hektoen, chairman of the board of governors, 
Dr. Schmidt’s presidential address was entitled “The 
Role of Medical and Hygienic Museums in Educa. 
tion.” 


THE New York section of the American Chemical 
Society has chosen Dr. Walter S. Landis, vice-presi- 
dent of the American Cyanamid Company, as its 
chairman for 1932, succeeding Professor Arthur E. 
Hill, of New York University. Professor V. K. La- 
Mer, of Columbia University, was named vice-chair- 
man, and Dr. David P. Morgan, Jr., of Seudder, 
Stevens & Clark, secretary and treasurer. Dr. J. G. 
Davidson, of the Carbide and Carbon Chemicals Cor- 
poration, was named to the executive committee, other 
members of which are Mr. J. G. Detwiler, Professor 
Arthur E. Hill and J. M. Weiss. 


Dr. Huao Rorsurr, formerly of the University of 
Vienna, Austria, has been appointed assistant pro- 
fessor of radiology at Temple University School of 
Medicine, Philadelphia. 

Dr. Jay ArTHUR Myers has been promoted from 
associate professor to professor of preventive medi- 
cine at the University of Minnesota School of Medi- 
cine. 


Dr. DENK, who was recently appointed professor 
of surgery at the University of Vienna as the suc- 
cessor of Professor Hochenegg, took as the subject 
of his inaugural address “Modern Methods of Com- 
bating Cancer.” 


CHARLES Mitton, Ph.D. (Johns Hopkins, ’29), has 
been appointed geochemist and Kenneth D. Lohman, 
A.M. (California Institute, ’30), assistant geologist in 
the U. S. Geological Survey. 


Proressor GEorGE W. Pierce, director of the Cruft 
Memorial Laboratory at Harvard University, and Pro- 
fessor Alfred C. Lane, of Tufts College, are conduct- 
ing in the Harvard physies laboratory a series of in- 
vestigations to determine whether or not samples of 
uraninite ore mined in the Wilberforce Area, Ontario, 
Can., contain a sufficient amount of radium to make 
the ore commercially workable. 


Dr. E. G. Conxuin, professor of zoology, Princeton 
University, delivered an address on “Fitness and Pur- 
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pose in the Living World” before the Washington 
Academy of Sciences on December 9. 


Dr. WaLTer §. Apams, director of the Mount Wil- 
son Observatory, lectured at Mount Holyoke College 
on December 8. His subject was “The Stars and 
their Motions.” 


Dr. Herpert M. Evans, of the department of 
anatomy of the University of California, delivered a 
lecture on “The Functions of the Anterior Hypoph- 
ysis” before an open meeting of Sigma Xi at Stan- 
ford University on December 3. 


Dr. E. O. Unricn, of the U. S. Geological Survey, 
gave a series of seven lectures on “Kopaleozoic 
Stratigraphy and Faunas” from December 7 to 14 in 
New York City. The lectures were sponsored by 
Columbia University and the New York Academy of 
Sciences. 


Dr. JOHN RATHBONE OLIVER, associate professor 
in the history of medicine in the Johns Hopkins Uni- 
versity, delivered on December 14 and 15 two lec- 
tures at the Duke University School of Medicine and 
Hospital on “Medicine from a Historical Standpoint” 
and on “Greek Medicine and its Development.” Dr. 
J. W. Mayo addressed the staff and students on De- 
cember 12 on “Endocrinology.” 


Proressor ARTHUR H. Compton, of the University 
of Chicago, lectured before the Physics Club of Chi- 
cago on “Cosmic Rays and Atomic Nuclei” on De- 
cember 10. This club, which was organized in Chi- 
cago last year, now has nearly two hundred members. 
The officers are: President, Dean H. G. Gale; Vice- 
president, Professor Arthur H. Compton; Secretary, 
Burke Smith; Treasurer, Dr. Paul E. Klopsteg. 


THE seventh American Scientific Congress, which 
planned to meet in Mexico City in February, 1932, 
has been postponed to November, 1933. 


THE forty-ninth annual meeting of the American 
Society of Naturalists will be held on December 31 in 
conjunction with the meetings of the American Asso- 
ciation for the Advancement of Science and the asso- 
ciated societies at New Orleans, under the presidency 
of Dr. S. J. Holmes, professor of zoology in the Uni- 
versity of California. In the afternoon there will be 
a joint session with the Botanical Society of Amer- 
ica and the American Society of Zoologists which will 
be a symposium on “The Biology of Sex.” Dr. C. E. 
Allen, of the University of Wisconsin, will speak on 
“Sex-inheritance and Sex-determination”; Dr. Emil 
Witschi, of the University of Iowa, on “The Physiol- 
ogy of Embryonic-Sex-Differentiation,” and Dr. H. J. 
Muller, of the University of Texas, on “Some Genetic 
Aspects of Sex.” The regular annual dinner will be 
held on December 31 at 7:00 p. m. in the Roosevelt 
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Hotel. It will be followed by the president’s address, 
which will be on “The Changing Biological Effects 
of Interracial Competition.” On December 29 at 
8:30 P. M. a biologists’ smoker has been arranged by 
the local committee under the general auspices of the 
society. All biologists are invited to attend. 


FREE public lectures on medical subjects will be 
given on Sunday afternoons during January, Febru- 
ary and March at the Harvard Medical Schoo] as 
follows: January 3—Dr. Philip Bard, “Modern Con- 
ceptions of the Brain at Work”; January 10—Dr. 
R. B. Greenough, “Cancer”; January 17—Dr. C. M. 
Jones, “Dietary Habits in Relation to Indigestion”; 
January 24—Dr. M. I. Gregersen, “The Role of 
Water in the Body”; January 31—Dr. H. L. Blum- 
gart, “Pneumonia”; February 7—Dr. R. G. Hoskins, 
“The Glands of Internal Secretion”; February 14— 
Dr. T. M. Carpenter, “Alcohol”; February 21—Dr. 
G. W. Holmes, “What the X-ray Can and Can Not 
Do”; February 28—Dr. T. D. Jones, “Rheumatic Heart 
Disease in Children and Adults”; Mareh 6—Dr. L. 
M. 8. Miner, “The White House Conference and 
Oral Hygiene”; Mareh 13—Dr. F. M. Rackemann, 
“Asthma, Hay Fever and Allied Conditions”; March 
20—Dr. M. N. Smith-Petersen, “Back Ache, Lum- 
bago and Sacro-iliae Troubles.” 


THE Journal of the American Medical Association 
reports that the second International Congress of 
Comparative Pathology was held from October 14 to 
18 at the Paris School of Medicine. The first congress 
was held in 1912. The war and various other cireum- 
stances intervened to prevent until this year the hold- 
ing of a second congress. The president of the re- 
publie and Mr. Landry, minister of labor, were in 
attendance. An original idea, carried out by the 
society that organized the congress, is that its mem- 
bership consists of physicians, veterinarians and bota- 
nists, so as to afford an opportunity to study patho- 
logie problems simultaneously in man, animals and 
plants. The congress was attended by many foreign 
scientists, among others, from the United States, Drs. 
J. R. Mohler, George W. McCoy, Milton J. Rosenau, 
M. B. Waite, R. L. Jones and V. A. Moore. The topics 
on the program were: (1) tuberculosis and vacecina- 
tion, (2) brucellosis in man and in animals, (3) milk 
and pathogenic agents, (4) mineral deficiencies, (5) 
ultraviruses and (6) helminthiases. 


Accorpine to Nature the annual Congress of the 
Royal Institute of Publie Health will be held in Bel- 
fast from May 10 to 15, 1932, under the presidency 
of the Marquess of Londonderry, chancellor of the 
Queen’s University of Belfast. The inaugural] meet- 
ing will be held on the morning of May 10, and the 
scientific work of the congress will be conducted in 
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the following sections: Section 1, State Medicine and 
Municipal Hygiene (including Port Sanitation) ; 
Section 2, Industrial Hygiene; Section 3, Women 
and Children and the Public Health; Section 4, 
Tuberculosis; Section 5, Pathology, Bacteriology and 
Biochemistry. 

WE learn from the London Times that the opening 
ceremony on November 26 of the new building for 
the Ramsay Memorial Laboratory of Chemical Engi- 
neering, University College, London, was performed 
by Prince George, who unveiled the Ramsay Memo- 
rial Tablet. When the laboratory was instituted in 
1923, the old parish vestry hall of St. Pancras in 
Gordon Street was taken over, modified and equipped 
for temporary use, and this building is incorporated 
with the new laboratory in the complete scheme of 
the tribute to the work achieved by Sir William 
Ramsay during his tenure of the chair of general and 
inorganic chemistry at University College from 1887 
to 1913. The erection of the new building was made 
possible by a number of leading chemical and chem- 
ical plant manufacturers, who subscribed a capital 
fund of £26,000 and also guaranteed an annual in- 
come of £4,000 for a number of years. The new lab- 
oratory has been planned to accommodate fifty stu- 
dents and research workers, and is the first of its kind 
in this country to be designed and erected specifically 
for chemical engineering teaching. An important 
feature is an industrial laboratory for the erection, 
testing and operation of semi-large scale chemical 
plant. 

THe recent report of the London School of Hy- 
giene states that the school has been admitted as a 
school of the University of London in the faculties of 
medicine and science. The board has approved an 
agreement with the Seamen’s Hospital Society 
whereby members of the medical staff of the Hospital 
for Tropical Diseases form the new Division of Clin- 
ical Tropical Medicine which has been established in 
the school. A university chair has been established in 
the School for Medical Industrial Psychology. Re- 
search work has continued to increase. The carrying 
out of much research work has been made possible by 
grants from such bodies as the Medical Research 
Council, the Department of Scientific and Industrial 
Research, the Industrial Health Research Board, the 


Empire Marketing Board, and various government 


departments. In the past two years £1,250 has been 
given to the school by Imperial Chemical Industries 
for the purchase of special equipment in the Division 
of Biochemistry. 

Former Governor ALFRED E. Sarra laid the cor- 


_ ner-stone of the Louis Marshall Memorial, the new 


Science Building at the New York State College of 
Forestry, Syracuse University, on December 4, 1931. 
The Board of Trustees of the College of Forestry, 
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Chancellor Charles W. Flint, of Syracuse University, 
Commissioner of Education Frank P. Graves, Rabbj 
Benjamin Friedman and Dean Hugh P. Baker par. 
ticipated in the ceremony. The laying of the corner. 
stone marked the twentieth anniversary of the college 
and was symbolic of the rapid growth of the instity. 
tion, the physical properties of which now embrace 
three large buildings and approximately 7,000 acres 
of land. 


A $400,000 addition to the present quarters of the 
New York Academy of Medicine, Fifth Avenue and 
103rd Street, made necessary by the increased needs 
and steady expansion of the organization, has been 
announced. A gift of $350,000 toward the building 
by Mr. Edward §. Harkness was announced at the 
same time. The new structure, to be of six stories, 
will be built on one of the three adjoining lots on 
East 103d Street and over the auditorium. When the 
present building was planned seven years ago, provi- 
sion was made for additional stories to be built as 
the need arose, and it is expected eventually to con- 
tinue the building eastward on the two other lots. 
Mr. Harkness made his gift on the condition that the 
academy raise a $400,000 endowment. This has al- 
ready been done and $11,000 has been raised toward 
the academy’s share of the new addition. The facade 
of the addition will be of stone for the lower three 
stories, and brick with stone trimmings and corners 
for the upper three stories. Additional facilities will 
now be provided for the library, particularly for the 
care and study of the books on historical medicine; a 
seminar room for teaching historical medicine; space 
for the care of portraits and engravings on medical 
subjects; a larger committee room and exhibition 
space. 


THE Department of Geology of the University of 
Vermont will install a two component Milne-Shaw 
seismograph, to be operated in connection with the 
new Robert Hull Fleming Museum. A grant for this 
purpose has been made by the National Research 
Council, and it is hoped to have the instruments in 
operation by the fall of 1932. Seismograph stations 
in the northeastern part of North America are in 
operation at New Haven, Cambridge, Halifax, Ot- 
tawa, Buffalo and New York City. It is believed that 
the addition to this network of a station at _ 
ton will be of considerable value. 


Tue British Museum (Natural History) has given 
£2,000 to the University of Cambridge for the use of 
the Scott Polar Research Institute. The sum repre- 
sents part of the unspent balance of a fund which was 
subscribed to meet the cost of working on the collec- 
tions and publishing the scientific results of Captain 
Seott’s “Terra Nova” expedition. 


THE contributions from the Boyce Thompson Insti- 
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tute for Plant Research, Yonkers, New York, dealing 
with all phases of plant research, which formerly 
were issued only as reprints from other journals, are 
now published from the institute only and collected in 
yearly volumes of not less than five hundred pages. 
Subscribers will also receive reprints of the profes- 
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sional papers dealing usually with practical applica- 
tions of the research work. Persons carrying on 
investigations or teaching along the lines discussed 
will be placed on a mailing list for notices of publi- 
cations as issued, and furnished with copies on re- 
quest. Others may purchase such reprints. 


DISCUSSION 


GAMBUSIA IN FOREIGN LANDS 

Iv about 1920, apropos of the successful use of 
Gambusia for the control of mosquito breeding in the 
extra cantonment zone of a U. S. Army camp in 
1918, the International Red Cross made an appeal 
through diplomatic channels to the Bureau of Fish- 
eries for broodstocks of this fish for Italy and Spain. 
The shipment that went forward to Italy was a fail- 
ure, very probably due to improper care of the fish 
while en route. However, the fish sent to Spain ar- 
rived in fairly good condition. A rapid multiplication 
appears to have taken place, and within a year or so 
Italy was able to obtain a broodstock from Spain. 

In a paper entitled “Recent Developments in the 
Control of Malaria”? given before the National 
Malaria Committee (conference on malaria at Louis- 
ville, Kentucky, November, 1930)-.by Dr. L. W. 
Hackett, of the Rockefeller Foundation, who had been 
stationed in Italy, eollaborating with the Italian 
National Health Department, stated that the intro- 
duction of Gambusia into Italy led to unexpected 
results. He points out that multiplication was un- 
usually rapid and the density of the Gambusia popu- 
lation in some loealities apparently now exceeds that 
of the most favorable places in our Southern states. 
Standing water in some sections has become fairly 
clogged with the fish, so much so that the peasants 
complain that the eattle refuse to drink the water. 
To illustrate the density of the fish population, Dr. 
Hackett says: 


From one lime sink in Istria about an acre in extent 
we took over four million Gambusia for distribution pur- 
poses last year without apparently diminishing the num- 
ber per unit of area. No horizontal vegetation, however 
thick, can protect anophelene larvae from the fish, large 
and small, which constantly patrol every square inch of 
water surface. In the area of about eight square miles 
which we have had under observation for five years in 
Istria, the spleen index in a scattered rural population 
has gone down from 98 per cent. in 1924 to about 10 
per cent. in 1930. 


(It may be explained here that malaria causes the 
spleen to become enlarged and the examination of 
people, especially school children, for enlarged spleens 


1 Journal Southern Medical Association, xxiv: 5, pp. 
426-430, May, 1931. 


is a common methcd of determining the prevalence of 
malaria in a community.) 

In regard to the effectiveness of Gambusia for the 
control of malaria in the area referred to in the pre- 
ceding paragraph, Dr. Hackett says: 


Acute epidemic malaria is reduced to sporadic cases, 
and a tuberculosis preventorium for Viennese children can 
now be operated throughout the year instead of being 
closed from June to October. There has been no ease 
of malaria among the 300 children in the last two years. 
Nothing but Gambusia distribution has been done in 
this area. 


Although Gambusia is very effective in standing 
water, Dr. Hackett points out that in Italy Anopheles 
maculipennis, an efficient vector of malaria, breeds 
along the edges of running streams, and for the eradi- 
cation of this mosquito the fish have not been success- 
ful, since Gambusia, as is well known, does not fre- 
quent running water. 

It is understood that Gambusia has been distributed, 
from the original introduction into Spain, to nearly 
all countries of Europe from Germany and Austria 
southward. The results claimed for Gambusia in 
southern Europe, and especially in Italy, as an eradi- 
cator of mosquito larvae far exceed those secured in 
this country. 

The great value of Gambusia as an eradicator of 
the aquatic stages of the mosquito was first clearly 
shown in the wide use made of the fish in the extra 
cantonement zone of Camp Hancock at Augusta, 
Georgia, in 1918.2 Other studies were undertaken 
after this invesitgation was completed and the results 
published, and the great value of Gambusia as an 
agent for the control of mosquitoes and malaria be- 
came definitely established. Various prior claims 
were made for Gambusia and other small fish as 
eradicators of mosquito larvae, but they were not 
based on well-founded or extensive evidence. In an 
effort to secure an enemy of the mosquito which will 
work every day in the year without cost or care, Gam- 


2‘* Fishes in Relation to Mosquito Control in Ponds,’’ 
by Samuel F. Hildebrand. U. 8. Public Health Reports, 
May 23, 1919, pp. 1113-1128, 3 double pls., 3 figs. Re- 
print No. 527. Also Appendix IX, Report, U. S. Com- 
missioner of Fisheries, 1918 (1920), 16 pp. Pls. I-VI, 
3 figs. Bureau of Fisheries Document No. 874. 
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busia has been introduced, not only into southern 
Europe, but also into Palestine, the Philippine Islands 
(from whence it is reported to have reached China and 
Japan), the Hawaiian Islands, the West Indies and 
the Argentine. 

Gambusia apparently did not multiply as rapidly 
or become as numerous in other localities where it was 
introduced as it did in Italy. However, it generally 
multiplied and spread. In Palestine alone it appears 
to have met enemies with which it could not cope 
successfully. Often Gambusia spread far and wide 
from the place of introduction, as already indicated, 
until it has become almost cosmopolitan in the warmer 
sections of the world. 

SAMUEL HILDEBRAND 

BUREAU OF FISHERIES, 

WASHINGTON, D. C. 


THE COMMON EARTHWORM AS A SERIOUS 
ECONOMIC PROBLEM 

ORDINARILY the common earthworm is thought of as 
being a valuable adjunct to the fertility of the soil. 
Under ordinary conditions this is generally true. 
However, a condition has come to my notice in which 
just the reverse is the case. 

A few weeks ago a rancher from one of the lower 
mountain valleys came into my office with the fol- 
lowing story. From the main canal, a ditch about a 
mile and a third in length leads to his ranch. This 
supply ditch skirts the base of a hill which is largely 
clothed with serub oak. Consequently, conditions 
bordering the ditch are ideal for earthworms, because 
the soil contains large quantities of humus. Organic 
matter is abundant. 

The whole problem is that the soil bordering the 
ditch is so riddled with the burrows of earthworms 
that it is almost impossible to get water through the 
ditch with which to irrigate the fields of the ranch. 
The soil bordering the ditch is so porous that the 
greater part of the water seeps away and is lost. This 
is a serious condition; and, in years of a scarcity of 
water, it becomes doubly serious. The rancher was 
seeking a remedy, for his ranch threatened to become 
valueless as a result of this condition. 

So far as the writer is aware this problem is 
unique. No precedent was available upon which to 
base a definite answer to the rancher. However, it 
was suggested that the ditch be shut down and copper 
sulphate be used to poison the worms. Copper sul- 
_ phate can be dropped, a handful about every three 
or four feet in the standing water in the ditch. When 
the water shall have all soaked into the soil, the ditch 
could be opened up again. 

If the worms are to be poisoned they must be 
poisoned by a method that will be harmless to live- 
stock, since live-stock use the water of the ditch for 
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drinking purposes. It seems that the copper sulphate 
method is the least likely to be dangerous. Some work 
done by the writer in former years’ seems to indicate 
that this chemical, over a short period of time, yjj 
result in no harm to vertebrates. 

In the West, in virgin desert soil, so far as the 
writer is able to determine, earthworms do jo} 
occur. They become established only when dry land 
is brought under irrigation. In some sections of the 
West, if not most sections, irrigation has not been 
practiced for very long, comparatively speaking. 
Consequently, earthworms are just now beginning to 
be present in really considerable numbers. In fields 
and pastures generally they are valuable adjuncts to 
the fertility of the soil; but, in situations such as the 
above described, they may be a serious pest. In the 
future they may become more of a pest and a source 
of serious economic loss. However, it is believed that 
copper sulphate, a cheap chemical, may be the solu- 
tion to such problems. 

Another solution would be to concrete the supply 
ditch; but this is an expensive proposition. To build 
a wooden flume would also be expensive. As a 
temporary measure, the rancher in question used 
tarred roofing paper, folded into the ditch, as a 
relief measure. This latter worked, but it is obviously 
only a purely temporary way to solve the problem. 

The writer has in his own flower garden a short 
row of sweet peas that it is impossible to water with 
the hose from the city water supply, when the hose 
is allowed to run a fair stream with the nozzle placed 
in a tin tomato can at the head of the row. This 
is due to the burrows of earthworms draining away 
all the water. Consequently all watering of these 
flowers is now done by surface sprinkling. 

Water is all-important in the West. Those that 
are well informed know the careful attention that is 
given to reclamation and to conservation of the water 
supply in the western United States. Any waste of 
water is serious, and a direct economic issue. With 
regard to the problem as above stated, further re- 
search is to be undertaken by this laboratory and it 
is hoped that a solution may be reached. 

C. T. Hurst 

WESTERN STATE COLLEGE OF COLORADO 


CONICAL HAILSTONES 
Two interesting descriptions of conical snowflakes 
have recently appeared in Scrence’, one by Mr. A. D). 
Moore and one by Mr. W. W. Wagener. It is never 
easy for an author to feel sure that he has examined 
all the literature, and it may therefore be worth while 
to call attention to two papers on a similar subject 


10. T. Hurst, ‘‘The Effects of Solutions of Copper 
Sulphate on Ducks,’’ Arch. Path. and Lab. Med., 1926. 
1A. D. Moore, Scrence, 73: 642 (June 12, 1931). 
Willis W. Wagener, Scrmnce, 74: 414 (October 23, 1931). 
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written between fifty and sixty years ago by Osborne 
Reynolds’. 

The papers by Reynolds deal with the manner in 
which raindrops, snowflakes and hailstones are 
formed. Concerning the shape of a hailstone he says: 
“Although to the casual observer hailstones may ap- 
pear to have no particular shape except that of more 
or less imperfect spheres, on closer inspection they 
are seen all to partake more or less of a conical 
form with a rounded base like a sector of a sphere. 
In texture they have the appearance of an aggrega- 
tion of minute particles of ice fitting closely to- 
gether, but without any crystallization such as that 
seen in the snowflake—although the surface of the 
cone is striated, the striae radiating from the vertex.” 
This description is similar to those given by Mr. 
Moore and Mr. Wagener for the snowflakes which 
they observed. 

Reynolds made some experimental studies in which 
he obtained imitation hailstones of this shape, but in 
connection with real hailstones he says: “When found 
on the ground the hailstones are generally imper- 
fect.” Perhaps this imperfection is one reason why 
the conical form is not observed more frequently. 

ARTHUR TABER JONES 

SmitH COLLEGE 


THE SCHOOL DAYS OF LORENTZ 

I am not sure how generally known it is among 
scientists in this country that on September 9 last a 
monument to Hendrik Antoon Lorentz was unveiled 
in the Sonsbeekpark in Arnhem by Princess Juliana 
of the Netherlands. In connection with this event, one 
of Lorentz’s early school friends published in the 
Haagsche Post for September 5 some recollections of 
many years ago. Thinking that a good many readers 
of Science may be interested in aneedotes concerning 
Lorentz, I am sending herewith a free translation of 
some of the stories told in this article. 


I made the acquaintance of Lorentz in the days when 
the boiling of a kettle of water in the early morning 
hours was troublesome for the housewife; it could be 
bought for a penny and a half in one of the neighboring 
shops, 

Soon after I had come to live in the street where 
Lorentz’s father kept a grocery, each of us was sent to 
fetch hot water. As customary among boys who meet 
for the first time, we had to make acquaintance by means 
of a fight; and I was quite ready for a good working 
out, but did not get that far. Even in his early years 
Hentje Lorentz was of a peace-loving nature; besides 
he showed his powers for logical thinking. I can still 
hear him say, ‘‘ Don’t you think we had better postpone 
the fight until another time? Fighting is dangerous when 

* Osborne Reynolds, Lit. and Phil. Soc. Manchester, 


Memoirs, Vol. 6 (1876-77 and 1877-78). Reprinted in 
bs Scientific Papers of Osborne Reynolds, Vol. 1: 214, 
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you are carrying a kettle of boiling water; for burns 
leave permanent scars.’’ I had lost my desire to fight 
and we walked home the best possible friends. 

From a later reriod: One of the three teachers in our 
school used to lecture occasionally on scientific subjects. 
For these lectures he needed drawings. Drawing was 
my one accomplishment. The strange thing happened 
that I was frequently punished a few days before a iec- 
ture was to take place. The punishment consisted of 
having to draw physical apparatus with white chalk on 
blue paper. One day there was apparently so much 
work to be done that one boy could not get it completed 
in time. To the great astonishment and indignation of 
the entire school, Lorentz was also punished on that day; 
no one knew why. So that afternoon, Hentje and I sat 
bent over large sheets of blue paper. During our work 
he explained to me the principles underlying the various 
instruments that we had to draw. To him everything 
was as clear as crystal; I did not understand much about 
it and did not know where he got all the information, 
thinking at first that he was fooling me. All of a sud- 
dent our teacher came in, probably having heard a good 
part of the lecture Lorentz had given me; for he patted 
him on the back and said: ‘‘What brains! There is not 
very much I can teach you about this subject any more.’’ 
Among the boys of our acquaintance it was the common 
conviction that Lorentz knew everything. 

From his early manhood: One day I nearly burst with 
laughing for I met Hentje wearing a full, black beard; 
he was then nineteen years old. When I expressed my 
astonishment at this remarkable adornment of his chin, 
he answered, ‘‘I have been appointed teacher in one of 
the evening schools: this, beard will support my pres- 
tige.’’ His good-hearted, intelligent eyes showed the 
same twiukle that always characterized him in boyhood. 


ARNOLD DRESDEN 
SWARTHMORE COLLEGE 


THE WORK OF DR. BASKERVILLE 

In the issue of Science for October 30, Dr. Car- 
michael is credited (p. 422) with the following state- 
ment concerning the work of the late Dr. Charles 
Baskerville: “He discovered the chemical elements, 
earolinium and berzelium.” 

This is obviously a slip, as no such elements are 
recognized by chemists. Dr. Baskerville, with whom 
I had the honor to be associated for four years, did 
tentatively announce the discovery of substances 
which he designated as earolinium and berzelium. 
The announcement was premature, and I am certain 
that he regretted it. The literature records many 
similar occurrences, and this does not in any way 
detract from the high opinion which Dr. Carmichael 
holds concerning Dr. Baskerville, who was not only a 
brilliant research chemist but a man whose kindliness 
and stimulating personality endeared him to his col- 


leagues. NATHAN VAN PATTEN 
STANFORD UNIVERSITY 
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THE TERM PROTEIN 


THE article on “The Revolt of the Biochemists” by 
me published July 10th in Science contained the 
following statement: 


In 1860 the term ‘‘protein’’ was introduced by Mul- 


Vou. 74, No. 1939 


It should read: 
In 1839. ... 


The author overlooked the error and is indebted {, 
Professor Lafayette B. Mendel for having called hi 
attention to it. 


LEvVENE 


SPECIAL CORRESPONDENCE 


TWENTY-SEVENTH ANNUAL NEW ENG- 
LAND INTERCOLLEGIATE GEOLOG- 
ICAL EXCURSION 


THE twenty-seventh annual New England Inter- 
collegiate Geological Excursion was held at Montreal 
from October 10 to 12. Approximately fifty mem- 
bers attended and the following institutions were 
represented: Colby, Columbia, Dartmouth, Harvard, 
Massachusetts Institute of Technology, Massachusetts 
State College, Massachusetts State Normal School, 
McGill, Mt. Holyoke, New Hampshire, Tufts, Syra- 
cuse, Union, Vermont, Quebec Bureau of Mines, and 
the Geological Survey of Canada. 

On Saturday morning Professor J. J. O’Neil led 
the party on a trip to the agglomerate on St. Helen’s 
Island. The agglomerate is intrusive into the Utica 
shale, outcrops of which may be seen on the south 
end of the island. The fragments in the breccia are 
sub-angular and consist of Pre-Cambrian gneiss, 
Potsdam sandstone, Utica shale, and various lime- 
stones. The blocks average three inches in diameter, 
but many are much larger and a few measure scores 
of feet across. Perhaps the most interesting inclu- 
sions are the large blocks of limestone exposed on 
the northeast end of the island, for they contain 
Lower Devonian fossils. The ground mass of the 
agglomerate is highly altered, but contains apatite, 
perovskite, pyrite, hydronephelite, epidote, abundant 
carbonates, and doubtful melilite. It is probably 
alnoite or camptonite. 

The afternoon excursion, a trip over Mount Royal 
on foot, was led by J. J. O’Neil, J. E. Gill and F. F. 
Osborne. The party climbed up the east slope of 
the mountain, which rises directly west of MeGill 
University. The first outcrops studied were Trenton 
limestone eut by a variety of dikes and sills. Higher 
up on the mountain is a small belt of Utica shale, 
altered to a compact hornfels. The next stop was 
at the coarse essexite just below The Lookout. From 
The Lookout one may make an excellent survey of 
the St. Lawrence Lowland, which lies about one hun- 
dred feet above sea-level. Extending east from Mon- 
treal are the Monteregian Hills, the elevations of 
which vary from 715 feet to 1,755 feet. They are 


intrusions of alkaline rocks similar to Mount Royal, 
Still further to the east and southeast are the Green 
Mountains. Slightly east of south is the Champlain 
Lowland and somewhat west of south are the Adirop. 
dacks. 

From The Lookout the party proceeded to the 
raised beaches on the south side of Mount Royal. 
These beaches indicate the upper marine limit of 
the Champlain sea at the close of the Pleistocene; the 
highest stands at about 575 feet. The last stop was 
in a large quarry on the west slope of the mountain, 
where marmorized and squeezed Trenton limestone 
is intruded by nepheline syenite and basic dikes and 
sills. It is clear that considerable flowage of the 
marble has occurred since the intrusion of the dikes 
and sills, for the latter are crumpled and sheared. 

In the evening the group gathered at the McGill 
Union for brief talks on the trips to be held on Su- 
day and Monday. Refreshments were then served 
and the meeting broke up into small groups for in- 
formal discussions. 

On Sunday Professors J. J. O’Neil, F. F. Osborne 
and R. P. D. Graham led the main party on an auto 
trip of one hundred and fifty miles to the Morin 
anorthosite area in the Laurentian Mountains. Un- 
fortunately it rained most of the day. Nevertheless 
the party saw a variety of Pre-Cambrian rocks, in- 
eluding Laurentian gneiss, Grenville limestone and 
Morin anorthosite. At the Ivry mine there is an 
interesting area of ilmenite and anorthosite. Dr. 
Osborne considers the ilmenite to be an intrusion into 
the anorthosite. 

On the same day Dr. H. W. MecGerrigle guided 4 
small party studying the stratigraphy of the Lower 
Paleozoic rocks around Montreal. The Island of 
Montreal and the St. Lawrence Lowland are under- 
lain by Upper Cambrian and Ordovician strata 
dipping very gently to the southeast and resting upon 
a Pre-Cambrian basement, which is found in wells 
2,500. feet below Montreal. The Potsdam sandstone, 
Beauharnois dolomite, Lowville limestone, Black 
River limestone, Chazy limestone, Utica shale and 
Lorraine shale were all studied. 

On Monday the entire party, guided by Dr. H. W. 
McGerrigle, studied the structure and stratigraphy of 
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the overthrust sheets of Lower Paleozoic limestones 
in the vicinity of Philipsburg, P. Q. One stop was 
along the shore of Mississquoi Bay, where the Cham- 
plain thrust may be seen. The Rock River dolomite, 
of Lower Ozarkian age and belonging to the Philips- 
burg thrust block, rests on the Utica shale, of Upper 
Ordovician age and belonging to the foreland. An- 
other stop was at the quarry of the Philipsburg 
Marble Company, where the Strites Pond and Wal- 
lace Creek formations, both of Upper Ozarkian age, 
may be seen. 

Considerable time was spent on the Naylor Ledge 
and Luke Hill formations, the relations of which 
have been a subject of controversy! between Dr. Mc- 
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Gerrigle and Dr. Ulrich. The party agreed with 
Dr. MeGerrigle that the physical evidence disproved 
Dr. Ulrich’s cave hypothesis. 

Some of the most interesting exposures were those 
seen one and a half miles north of St. Armand, for 
they show the tremendous brecciation at the base of 
the St. Armand thrust sheet. 

The party deeply regretted that illness prevented 
the attendance of two of its members, Dr. T. H. 
Clark, of McGill, who had organized the excursion, 
and Dr. W. G. Foye, faithful secretary of the excur- 
sion for many years. 

MARLAND BILLINGS 

HARVARD UNIVERSITY 


REPORTS 


DOCTORATES CONFERRED IN THE SCI- 
ENCES BY AMERICAN UNIVERSITIES, 
1930-31 


THE Research Information Service of the National 
Research Council, with the cooperation of the regis- 
trars of the various American universities, is again 
able to present information regarding the doctorates 
in science. 

The following data for the academic year 1930-31 
supplement the data in SormENcE 72: 357-358 (1930), 


where a survey is given of the data for the period 
1898-1930. 

Detailed data for the year 1930-31, with compara- 
tive statistics for the past ten years and with the 
names of the recipients of the degrees and the titles 
of the theses, will be found in Reprint and Circular 
Series numbers 75, 80, 86, 91 and 95. Copies of these 
may be obtained from the Publication Office, National 


Research Council, Washington, D. C. 
CLARENCE J. WEST 


CALLIE HULL 


TABLE I 
DocTorRATES CONFERRED ACCORDING TO SUBJECTS 
722 723 "24 725 726 27 728 729 730 731 
Chemistry 0... 150 185 251 250 257 270 278 312 317 392 
Zoology 39 45 42 71 55 70 89 91 102 117 
Psychology 32 46 51 51 60 74 66 112 97 105 
PHYSICS oc ccececeennee 57 54 58 59 76 92 78 101 91 93 
Botany .............. 37 64 57 69 69 53 61 76 81 81 
Mathematics = 20 28 32 24 47 46 44 61 75 73 
Physiology... 18 20 17 17 43 35 28 37 46 46 
Agriculture ......... 9 10 11 16 19 19 31 27 29 45 
Geology BE 22 34 41 25 27 42 35 45 63 39 
Bacteriology a 15 32 12 20 21 20 30 26 27 38 
Engineering E 4 5 5 2 11 10 28 34 49 25 
Publis 3 4 4 15 20 
Anatomy 5 10 5 4 11 13 12 15 12 11 
Astronomy 4 6 7 3 7 9 3 8 4 11 
Anthropology Solediness 0 3 3 2 5 3 5 13 6 7 
ceography a 3 7 3 13 11 14 7 12 17 6 
ee re 1 2 2 3 10 4 13 8 4 5 
pe eontology ............... 1 2 2 1 7 0 1 9 6 3 
rchaeology ............ 0 0 0 0 0 0 0 2 2 2 
Mineralogy 0 1 1 4 4 2 0 1 3 1 
Metecrolgs oj cua 2 0 0 0 0 0 0 2 0 0 
455 575 611 640 #748 ###796 9844 1027 (1074 1148 
Quakes tl eg rh Philipsburg Series of Southern Limestone of Canadian Age Filling Caverns in 
(abst ull. Geol. Soc. America, 42, 347-348, 1931 Upper Ozarkian Formations’’ (abstract). Jbid., p. 
Stract); E. O. Ulrich, “Naylor Ledge, A Marine 348. 
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TABLE II 
DocTORATES CONFERRED ACCORDING TO UNIVERSITIES 

22 723 24 25 26 27 28 29 730 97 

Chicago ........ 61 71 75 59 78 86 70 99 94 8 
Ohio State 13 21 20 33 25 30 25 48 50 14 
Johns Hopkins 28 58 44 36 50 44 56 62 58 67 
Cornell . 36 41 60 39 43 62 67 60 80 51 
Michigan 20 15 25 15 32 30 52 38 55 55 
Wels 22 34 22 41 38 34 38 47 43 53 
Columbia 31 58 57 51 49 62 46 61 44 5] 
Harvard 21 31 35 25 35 42 33 40 40 49 
California 24 27 20 31 38 42 37 50 47 48 
Minnesota 16 17 23 23 30 29 41 53 53 47 
Illinois 28 33 20 32 44 31 36°” =—CO8K 43 45 
Iowa 12 12 16 19 28 24 32 38 28 34 
Stanford 7 8 14 15 17 17 17 26 26 98 
Calif. Inst. 2 0 9 8 15 8 18 22 18 23 
New York 3 10 2 5 7 4 11 13 10 93 
Pennsylvania 9 8 12 12 14 27 18 24 26 19 
Mass. Inst. 8 11 18 18 13 18 13 20 29 16 
Princeton 12 9 17 15 12 18 17 25 22 16 
Pittsburgh 7 7 5 8 7 11 13 8 15 15 
Cineinnati 5 3 4 7 8 5 1 14 6 13 
Northwestern 7 2 6 2 4 6 8 5 8 13 
Maryland 0 0 1 5 6 3 6 8 3 12 
North Carolina 1 2 1 0 7 3 4 3 6 12 
Missouri 4 0 5 4 3 7 2 3 6 g 
Virginia 2 1 3 5 5 8 3 5 12 4 
Mich. State 0 0 0 1 4 2 2 6 2 8 
Wash. St. Louis 2 8 2 0 5 7 2 7 7 x 
Brown 3 3 3 8 4 4 5 7 9 7 
Catholic .......... 0 1 3 3 6 5 8 6 2 7 
Indiana .......... 3 5 5 8 7 5 8 9 11 7 
Nebraska .... 2 2 5 7 2 2 3 4 6 7 
Washington 2 0 1 3 1 1 5 8 5 6 
Kansas 0 2 2 4 8 Ss 5 10 11 5 
Rice... : 1 0 1 2 1 1 3 4 3 5 
1 0 3 3 0 2 5 
Texas 0 D | 0 0 1 3 0 7 6 J 
Clark ... 6 s 3 6 7 7 5 ll 11 4 
Fordham 2 2 0 2 2 1 2 8 6 + 
Mass. State 2 1 1 0 1 0 1 1 3 4 
Rensselaer 1 0 2 0 2 2 7 3 2 4 
3 3 3 1 5 3 
Geo. Washington 8 13 5 6 4 4 2 5 2 3 
Colorado 1 1 0 1 3 1 3 3 2 3 
Notre Dame 0 1 2 0 0 0 0 1 3 2 
Radcliffe 3 3 2 3 3 2 1 2 5 2 
Bryn Mawr 7 0 1 1 2 4 0 1 2 1 
1 0 0 1 
im 1 0 0 0 2 1 
Syracuse 1 0 0 0 2 3 2 1 5 1 
te) 0 1 0 0 1 0 0 0 2 0 
Totals ........ 455 575 611 640 +#|.'(7296 844 1027 1074 1148 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE USE OF MICRO-MANIPULATORS 


Some interesting variations in the use of the micro-. 


manipulator have induced me to eall attention to a 
point in its historical development. I developed a 
micro-manipulator in 1905' at the University of 
Pennsylvania for the purpose of dissecting the egg 
cases of certain animals and orienting the eggs in 
such a way as to be able to work out the cell lineage; 
and used the same apparatus for removing chromo- 
somes from eggs. Since these eggs are heavy and 
would fall to the air-water surface of a hanging drop 
and be burst by surface tension effects, it was neces- 
sary to work from above even though the air-water 
surface might produce optical distortions while mak- 
ing the observations. A slightly modified micro- 
manipulator was used in cutting and stimulating pro- 
tozoa.2 This work was done entirely independently 
of the Barber pipette holder which was developed in 
Kansas simultaneously. I did not hear of the Barber 
pipette holder until many years later when it was de- 
veloped by Chambers and others, who found it prefer- 
able to work in hanging drops. More recently 
Richards* has developed an instrument for working 
above the slide and MeNeil and Gullberg* have de- 
scribed a similar instrument. As to the virtues of 
these different types, the rack and pinion used by 
myself gives very rapid manipulation at low powers 
of the binocular microscope. I used also a micrometer 
screw, working against a spring. This type gives a 
slower motion but if it guides a square tube sliding 
upon a square rod, there 'is liable to be some lost mo- 
tion at right angles to the action of the spring unless 
further springs are used to tighten the bearings. 
This micrometer arrangement, as well as rack and 
pinion for rapid motion, is used by Richards. Me- 
Neil and Gullberg used the hinged joint as developed 
by Chambers. It seems possible that the hinged joint 
acting against a spring may be preferable for move- 
ments of short distances. More extensive movements 
would be complicated by the fact that the movement 
is in the are of a circle and not in a straight line. 

In my micro-manipulator, movement in the three 
dimensions was obtained by actuating three knurled 
heads side by side in the same plane and it was in- 
tended to develop reflexes by which movement in any 
direction could be performed by the fingers of one 
hand. A long period of education is necessary and 
it seems probable that a micro-manipulator made on 
the principle of the pantograph would be preferable 


1 Biological Bulletin, 12: 141, 1907. 

2 Journal of Experimental Zoology, 6: 87, 1909. 
3 Journal of Biological Chemistry, 87: 463, 1930 
* Science, 74: 460, 1931. 


in that time required to develop these reflexes would 


be saved. J. F. McCienpon 
UNIVERSITY OF MINNESOTA 


RAPIDLY RIPENED HAEMATOXYLIN AND 
ITS USES 

Kou and James! have recently presented a rapid . 
method for the ripening of haematoxylin in solutions 
by exposure to a powerful quartz mereury vapor 
light. The writer for several years has been using, 
with considerable success, another method suggested 
by Miss Ethel Thomas, of the Thomas Biological 
Supply Company, Charleston, Ill. The method applies 
principally to the ripening of the haematoxylin for 
Haidenhain’s iron-alum stain, but may be adapted to . 
other haematoxylin stains. It consists of merely 
adding the haematoxylin crystals (sufficient to make 
a one half per cent solution) to boiling distilled water. 
In making the solution the writer has found it best 
to bring the water to a vigorous boil. The fire is 
turned off and the erystals added before bubbling 
completely ceases. A sufficiently large container 
should be used so that the solution does not over- 
flow during the effervescence accompanying mixing. 
The solution may be used as soon as cool, but is a 
little better if permitted to stand a few hours. It 
changes but little after several weeks in a flask with 
only a loose cotton plug. 

In use, material to be stained is treated according 
to the usual Haidenhain method, with the exception 
that the writer uses intensifiers which have proved to 
be advantageous, although they may be omitted, the 
results being comparable to the usual ones with this 
method. 

In intensifying the stain the material is removed 
from the haematoxylin, rinsed in distilled water and 
destained in 2 per cent, iron-alum until all undesir- 
able precipitates are removed and the intensity of the 
stain is below that desired in the finished preparation. 
The material is then rinsed for one to three hours or 
even longer in two to six changes of distilled water. 
After the material is thoroughly rinsed to remove 
all traces of iron-alum, the stain is then intensified by 
immersion in a weak solution of sodium acid earbo- 
nate, magnesium carbonate, or lithium carbonate, until 
it assumes the desired intensity. In this way a greater 
degree of differentiation is attained than by the ordi- 
nary method. The writer has found lithium carbonate 
more satisfactory than sodium acid carbonate. 
Magnesium carbonate has not been used on a sufficient 
variety of material for its value to be estimated, al- 

1E. J. Kohl, C. M. James, ‘‘A Method for Ripening 


Haemotoxylin Solutions Rapidly,’’ Scrence, 74: 247, 
1931. 
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though where it has been used it has given satisfac- 


tory results. 
W. H. Camp 
THE OHIO STATE UNIVERSITY 


HEAVY GLASSWARE IN THE LABORATORY 


THIS note was suggested by that of Dr. J. Howard 
Brown who recently described in these columns the 
use of milk bottles with a crown seal for bacteriolog- 
ical laboratory purposes. In the laboratory with 
which the writers are connected the replacement of 
the fragile and expensive laboratory glassware by 
heavy or commercial products has been constantly 
increasing. The type commonly known as a preserip- 
tion bottle, in the 6 oz. and 12 oz. sizes, has been 
found particularly desirable. The modern heavy 
glass bottle is so well annealed that it will stand re- 
peated heatings in the autoclave with no clouding of 
the glass and with a negligible amount of breakage. 

Instead of the crown seal, we have used the screw 
cap seal with excellent results. The screw caps can 
be obtained with various types of liners, of which the 
cardboard-waxed paper combination has proved the 
best. Sueh caps ean be placed on loosely in situa- 
tions where ventilation is desired. For many pur- 
poses an unlined cap is best. It permits of prac- 
tically no evaporation on long storage and the closure 
is sufficient to prevent all contamination. The easy 
removal of the screw cap and its re-use an indefinite 
number of times is an advantage over the crown 
seal. 

A prescription bottle, which has one side nearly 
flat, is used in this laboratory for a variety of pur- 
poses. It serves admirably for the storage of bac- 
teriological media, for the water used as dilution 
blanks in quantitative bacteriological work, and in 
many instances in place of the familiar petri dish. 
About 15-20 ce of agar is sterilized in the bottle, 
which is placed with the flat side down for the 
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agar to harden, when the bottle is used in place of 
a petri dish. When used in the student laboratorie, 
in place of the petri dish for isolation purposes oy 
for quantitative work, there is less difficulty fro 
contamination and much less desiccation of the agar 
than with the petri dish. 

The screw cap when placed loosely on the bottle 
permits of sufficient diffusion of oxygen to support 
the growth of the obligate aerobic organisms and 
serves to keep out contamination as well if not better 
than a cotton plug. In moist situations there is no 
danger of molds growing through the seal as oftey 
occurs with cotton plugs. 

These bottles are very satisfactory for the growth 
of mass cultures of bacteria for the preparation of 
vaccines and antigens. During the past three years 
many thousand cultures of the legume-nodule bacteria 
have been grown and distributed to the farmers of the 
state in such bottles. Before the adoption of the 
screw cap, bottles with cork finish were used. The 
cork-finish bottles were plugged with cotton during 
the incubation period and this cotton plug was re- 
placed with a paraffined cork for shipment. With the 
serew-cap bottle, the cap is placed on loosely during 
the incubation period and then tightened for ship- 
ment. The use of the screw cap has materially 
lessened the labor of preparation and has actually 
resulted in a lower percentage of contamination. The 
inoculation of the agar for these cultures is done by 
a spray process similar to that employed in applying 
lacquer or paint. An ordinary atomizer with supply 
pipe dipping into a suspension of the inoculant is 
supplied with compressed air which passes through 
a sterile three-foot length of 2 inch iron pipe which 
is packed with cotton. Two men ean easily inoculate 
800 bottles an hour with this apparatus. 

E. G. Hastines 
I. L. BaLpwiy 
UNIVERSITY OF WISCONSIN 


SPECIAL ARTICLES 


A PRELIMINARY NOTE ON THE SIGNIFI- 
' CANCE OF THE PHOSPHORUS INTAKE IN 
THE DIET AND BLOOD PHOSPHORUS 
CONCENTRATION, IN THE EXPERI- 
MENTAL PRODUCTION OF CARIES- 
IMMUNITY AND CARIES-SUSCEP- 
TIBILITY IN THE RAT? 


INTRODUCTION 


RECENTLY Hoppert, Webber and Canniff? have re- 
ported that rats fed stock diets develop caries® of the 


1 The Biochemical Laboratory, School of Hygiene and 
Public Health, The Johns Hopkins University, Baltimore, 


Maryland. 
2C, A. Hoppert, P. A. Webber and T. L. Canniff, 


SctencE, 74: 77, July 17, 1931. 


molars at three months of age. The composition of 
the stock diet as published consists of whole ground 
corn 60 parts, whole milk powder 30 parts, linseed 
oil 6 parts, alfalfa 3 parts and sodium chloride 1 part. 

When the 60 parts of corn were omitted from the 
diet and replaced by either 60 parts of oatmeal or 61 


8 Dental caries in the rat means a breaking down of 
tooth structure in the molars of rats resulting in a cavity 
formation such as has been described in a previous com 
munication (H. Klein, J. Dental Research, 11: 151, Feb- 
ruary, 1931). The use of the term ‘‘dental caries in the 
rat’’ means exactly what the term implies and does n0t 
carry with it any implication or suggestion that such 
caries in the rat is the same as that known as humal 
dental caries. 
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parts of that portion of whole ground corn which 
passes through a sixty-mesh sieve, no caries were ob- 
served in the experimental rats. These workers con- 
clude or suggest that the higher incidence of caries 
on the diet containing 60 parts whole ground corn is 
due to the impaction in the molars of large particles 
of corn, resulting in fermentative processes, so giving 
rise to dissolution of tooth substance. This deleterious 
effect on the teeth, they report, is prevented by sub- 
stituting in the diet 60 parts of that portion of whole 
ground corn which passes through a sixty-mesh screen. 

This speculation, namely, that the caries in the rats 
arises because of particle size, is open to criticism on 
a number of points. That portion of corn which 
passes through a sixty-mesh screen has properties 
which are different from whole ground corn aside 
from the differences in physical size, and if size of 
particle was the controlling factor, then oatmeal, 
which contains large particles, should also cause caries 
in the diets which they fed. However, oatmeal, as 
reported by those workers, does not produce caries. 

It is the purpose of the present communication to 
direct attention to the réle which phosphorus plays 
in the occurrence of such earies as the above-mentioned 
writers report. 


DISCUSSION 


As indicated in the preceding paragraphs, reports 
on the relation of diet to the incidence of dental caries 
in rats would indicate that high caries incidence may 
result from the rats receiving a diet containing large 
particles of whole ground corn. 

If the caleium and phosphorus content of the diets 
reported by these workers is determined, interesting 
correlations are established between the occurrence 
of caries in rats and the level of phosphorus fed, as 
is indicated in Table I. It will be noted from the 
table that as the amount of phosphorus is increased 
in the diet the incidence of caries decreases, the ratio 
of caleium to phosphorus remaining practically con- 
stant. 

A study of these phosphorus values seems to indi- 
cate that size of particle is not the factor which con- 
trols the incidence of earies in the rat, since oatmeal 
does not produce earies in the proportions as fed by 
Hoppert, Webber and Canniff. The phosphorus 
figures, however, indicate that dental caries in the rat 
appears where phosphorus intake falls to 0.4802 
grams per 100 grams of diet where Ca intake is 
3424 per cent. Where oatmeal is substituted for the 
corn, the phosphorus content of the diet is increased 
to 0.5666 grams per 100 grams of diet, atid” when 


sifted corn, which is higher in phosphorus than whole, 


ground corn (see Table II), is substituted for whole 
ground corn the phosphorus content of the diet is 
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TABLE I 


CALCULATIONS* ON THE DIETS REPORTED BY HOpPeERT, 
WEBBER AND CANNIFF 


Diet 
Whole corn... 60 .1740 .0084 
Milk powder 30 .2520 .2760 7 Percent.t 
Alfalfa. ............ 3 .0071 .0339 T 90-100 Coarse 
Linseed meal 6 .0471 .0241 
1 
"100 .4802 3424 
Oatmeal ......... 60 .2604 .0672 
Alfalfa ............ 3 .0071 .0339 Coarse 
Linseed meal 6 .0471 .0241 
1 
‘100 .4012 
Corn sifting 60 .2220 .0150t 
Milk powder 30 .2520 .2760 66 Per cent.t 
«......i: 3 .0071 .0339 Fine 
Linseed meal 6 .0471 .0241 . 
1 
"100 .5282 3490 


* Caleulations based upon figures given by Forbes.+ 

t This figure is for bolted cornmeal. 

+ This information on percentage incidence supplied 
through the courtesy of Dr. Hoppert by personal com- 
munication. 


inereased to 0.5282 grams per 100 grams of diet. In 
both of the latter instances the caries incidence is 
zero, where Ca intake is .4012 and .3490 per cent., 
respectively. 

For the past two years results in the McCollum 
rat colony have indicated that the level of phosphorus 


TABLE II 


DETERMINATION OF PHOSPHORUS IN WHOLE CORN AND 
Corn SIFTINGS WHICH Pass THROUGH 


No. 60 
Phosphorus in per- 
centage per 100 
Sample Treat- grams of sub- 
Substance weight ment ___ stance dried at 
room tempera- 
ture 
Whole cornmeal* 2.0003 ash 0.295 
Hoppert sample 2.0513 ash 0.295 
No. 60 sifted corn* ) 2.0012 ash 0.370 
Hoppert sample 2.0014 ash 0.3685 


* These samples were kindly supplied by Dr. Hoppert. 


4E. B. Forbes and M. H. Keith. Technical series, 
Bull. No. 5, Agricultural Experiment Station, 1914. 
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in the diet is important in the production and preven- 
tion of experimental dental caries in rats. EHighty- 
eight per cent. of rats fed a diet containing 0.23 
grams of phosphorus per 100 grams of diet show 
dental caries at the end of 140 days of feeding. One 
hundred and forty rats fed diets containing 0.410 
grams of phosphorus per 100 grams of diet show a 
pereentage incidence of caries of 5 per cent. 

The studies of McCollum, Simmonds, Park and 
Shipley, on bone growth and calcification, demon- 


_ strated the great importance, for the deposition of 


calcium salts in the osseous tissues, of certain ratios 
between these elements. The studies of Howland and 
Kramer, and others, have demonstrated the depen- 
dence of calcification on the inorganie phosphorus 
content of the blood, and especially on the product 
of the concentration of calcium and phosphate ions in 
the blood. We have found that a similar relation 
exists between blood composition and the incidence of 
dental caries. Using available data® on the composi- 
tion of rat blood on diets unbalanced in calcium- 
phosphorus, we have been able to calculate that a 
critical level of blood phosphorus exists (10.5 .5 
mg) under which rats develop caries and above which 
rats are immune from dental caries. 

Blood phosphorus concentration is determined in 
great measure by total calcium, total phosphorus and 
total vitamin D intake. Therefore the maintenance of 
a level of blood phosphorus above the caries-immu- 
nity level (10.5 .5) is dependent upon these three 
factors. The level of phosphorus intake which will 
maintain the caries-immune level of blood phosphorus 
increases with increasing calcium intake and decreases 
with inereasing vitamin D intake. 


SUMMARY 


(1) Estimations of the phosphorus content of diets 
reported to produce caries in rats indicate that rations 
containing 0.4802 grams of phosphorus per 100 grams 
of diet, or less than 0.4802 grams of phosphorus per 
100 grams of diet, tend to induce dental caries in rats 
if Ca intake is 0.3424 per cent. 

(2) Estimations of the phosphorus content of diets 
reported to produce rats immune to dental caries indi- 
cate that such diets contain 0.5282 or more grams of 
phosphorus per 100 grams of diet and 0.4012 or less 
grams of calcium per 100 grams of diet. 

(3) Experimental evidence is presented which in- 
dicates that the level of phosphorus in the diet is an 
important factor in producing caries-susceptibility 
and caries-immunity in rats. 

(4) We have also found that a relation exists be- 
tween blood composition (phosphorus) and the inci- 


'5 Benjamin Kramer and J. Howland. In press. 
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dence of dental caries in rats. Caries arises in raj, 
whose blood phosphorus falls below a critical ley¢ 
(about 10.5 = .5 mg® of phosphorus per 100 gran, 
of serum), while those rats whose blood phosphor, 
concentration is 10.5 + .5 or above are immune fron 
dental caries. 

(5) It is indicated that this blood figure is gd. 
pendent upon the level of phosphorus, calcium anj 
vitamir? ingested in the diet. 

In a forthcoming paper we shall present the results 
of an extensive review of the recorded observations 
of our own and other laboratories on the relation 
between diet and susceptibility to dental caries in the 
rat and our conclusions from examining these data iy 
the light of the working hypothesis (blood phosphors 
critical level) here presented. 

Henry 
E. V. 


ON THE ULTRA-VIOLET PHOTOMICROG. 
RAPHY OF LIVING CELLS 


AN important advantage of the ultra-violet ni. 
croscope in biology is its ability to photograph direetly 
many cell structures which ordinarily are seen only 
in fixed and stained preparations. In this way one 
can study these structures without fear that they may 
be coagulation artifacts. To do this with complete 
assurance, however, it is often necessary to work with 
living and not merely with fresh material. All the 
ultra-violet photographs thus far published have been 
made with the original microscope of Kohler (Zeiss) 
or the modification due to Barnard (as built by 
Beck)?._ These instruments, though well suited to 
the photography of fixed preparations, require ex- 
posures which are too long for living cells both be- 
cause of the highly injurious action of the ultra- 
violet light and because of the loss of fine detail 
through Brownian movement and _ protoplasmic 
streaming. 

It has been found that only simple modifications 
are required to give photographs with the immersion 


6 This figure is obtained by relating the calcium, phos- 
phorus and vitamin D intake and percentage incidence 
of caries of the Hoppert, Webber and Canniff rats, with | 
the blood calcium and phosphorus values ef Kramer ani 
Howland. 

7 Research fellow supported by grants from the Amer! 
ean Dental Association and the Dental Staff of the John 
Hopkins Hospital. 

1A. Kohler, Zeit. f. wiss. Mik., 21: 129, 273 (1904); 
ibid., 24: 360 (1907); A. Kéhler and F. Togby, Arch. /. 
Augenheilk., 99: 263 (1928); E. Grawitz and Griineberg 
(photography by A. Kohler), ‘‘Die Zellendes menseb- 
lichen Blutes im ultraviolettem Licht’’ (Leipzig, 1906); 
H. v. Schrétter, Virch. Arch. f. Path. Anat. u. 8. w., 183: 
343; F. F. Lucas, Proc. Nat. Acad. Sci., 16: 599 (1930); 
J. Morph., 52: 91 (1931). 

2J. BE. Barnard, Lancet, 2: 117 (1925); J. Roy. Mic. 
Soc., 47: 253 (1926); R. W. G. Wyckoff and A. L. Te 
Louw, J. Exp. Med., 54: 449 (1931). 
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f ous tissue cells in mitosis. 


objectives in from oe to = of a second. Resolution 


approaching the theoretical maximum has been 


a: reached in pictures of living cells made under these 


conditions. We have furthermore observed that many 
kinds of cells if carefully shielded from all extraneous 
radiation are seemingly unhurt by the amount of 


& ultra-violet light necessary to photograph them. 
© Consequently it has been possible to prepare serial 


photographs which show many single cells and simple 
organisms passing through successive stages in their 
life histories. As would be expected from the con- 
spieuous absorption of formed chromatin, this “motion 


picture” procedure has proved especially instructive 


in studies of cell division. 

The microscope used is a Barnard instrument 
adapted to take Zeiss optics and modified in various 
minor details of its construction. Reduced exposure 
and irradiation times have been achieved (1) by em- 


5 ploying as source a sufficiently powerful condensed 


spark discharge (between cadmium electrodes), (2) 
by refining mechanical features so that the correct 
focal plane for the ultra-violet light can always be 


| A reached after applying an empirical correction to 


the setting for green light and (3) by photographing 
on fine grained motion picture film at moderate initial 
magnifications and enlarging from the negatives. It 
should be remarked that after these modifications 
ultra-violet photographs can be made with practically 
the same ease and certainty that attend ordinary 
photomicrography with visible light. 

This apparatus and the “slow motion picture” 
technique which it makes possible are being applied 
to the study of a number of biological problems. With 
A. H. Ebeling photographs’ have been made of vari- 
We have also photo- 
graphed the growth of yeast, several steps in the re- 
duction divisions leading to the production of grass- 
hopper sperm and some stages in the life cycles of 
typical protozoa. These will be published at a later 
date, together with a detailed description of the 


microscope itself. W. G. WycxKorr 


Aprian L. Ter Louw 
ROCKEFELLER INSTITUTE FOR 
MEDICAL RESEARCH, 
New York, N. Y. 


ELEMENT 87 
THE isolation of element 87, reported in the press 
on October 15, 1931, offers another opportunity to 
test the validity of the periodic classification. The 


» *ccompanying curves indicate certain properties of 


the alkali elements, and have been extended to cover 
the properties of element 87 by extrapolation. The 


: *A few of our earliest photographs will appear in a 
ortheoming number of the Journal of Morphology. 
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values so obtained are subject to the usual objections 
common to extrapolated figures, but it will be inter- 
esting to see how closely they will conform to the ob- 
served properties of element 87 when the element has 
been completely studied. 

Figs. 1, 2, 3 and 4 represent, respectively, the 
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Fie. 1. Atomic volumes of the alkali elements plotted 
against their atomic numbers, with the value for 
element 87 extrapolated. 
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Fie. 2. Melting points of the alkali elements plotted 


against their atomic numbers, with the value for 
elements 87 extrapolated. 
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Fig. 3. Boiling points of the alkali elements plotted 
against atomic numbers, with the value for 
element 87 extrapolated. 
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Fic. 4. Specific heats of the alkali elements plotted 
against their atomic numbers, with the value 
for element 87 extrapolated. 


atomic volumes, melting points, boiling points and 
specific heats of the alkali elements, when plotted 
against their atomic numbers, with the value for ele- 
ment 87 extrapolated in each instance. 

Fig. 5, representing the wave-lengths of maximum 
photoelectrie sensitiveness of the alkali elements in 


ngstrom 


Humbers 
Fic. 5. Wave-lengths of maximum specific photoelec- 
tric sensitiveness of the alkali elements in contact with 
argon, plotted against their atomic numbers, with the 
value for element 87 extrapolated. 


4000 


contact with argon, has been plotted from the values 
given by Miss E. F. Seiler in the Astrophysical Jour- 
nal, Vol. 52, 1920, and is for the metals in compara- 
tively thick layer. 

Fig. 6 is a composite curve from two curves show- 
ing the sensitivity curve of the caesium on caesium 
oxide photocell (solid line) and the analogy curve for 
a similar cell made with element 87, assuming that 
the same wave-length difference between caesium and 
element 87 would occur in cell and in maximum 
photoelectric sensitiveness of curve 5. The curves 
from which the composite was drawn are from Koller 
(J. O. S. A. and R. S. I.) and Zworykin and Wilson 
(“Photoeells and Their Application”). Since the 
sensitivity peaks broaden and flatten with increasing 
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Angstrom Units 
Fig. 6. Photoelectric sensitivitycurve of caesium in 
monatomic layer on caesium oxide; solid line. Analogy 
curve for element 87; dotted line. The vertical dotted 
lines represent the wave-lengths of maximum specifi 
photoelectric sensitiveness shown in Fig. 5 for Cs an 
El 87. 


atomic number, a photocell utilizing element § 
might have a considerable sensitivity well into the 
infra-red. 

From the atomic volume, the specific gravity of ele. 
ment 87 may be calculated as approximately 2.2. Its 
large atomic number makes it probable that several 
isotopes exist. Since the radioactive degeneration 
series does not pass through the element, there is 1 
reason to expect that it will be radioactive to any 
greater degree than the other alkali elements. Ii 
should be possible to separate the element from ai- | 
mixture with caesium by differential light ionization 
in an electrostatic field, since presumably the vapor 
of the two elements would be ionized at different light 


frequencies. 
C. F. Granau 


Aupany, N. Y. 
Oct. 17, 1931. 


BOOKS RECEIVED 


BarGer, Ergot and Ergotism. Pp. xvit27. 
41 figures. Gurney and Jackson, London. 15s. 

BLACHOWSKIE, Steran. Kwartalnik Psychologiczny. 
Pp. 350-460. Poznanskie Towarzystwo Psychologicz¢, 
Poznan. 

Kodak Research Laboratories. Vol. XIV, 193%. 
Abridged Scientific Publications. Pp. viii+ 295. Illus 
trated. Eastman Kodak Company. 

NACHTSHEIM, HAns. Verhandlungen des I. Interne 
tionalen Kaninchenziichter-Kongresses, Leipzig, 1930. 
Pp. x+283. Illustrated. Reichs-Zentrale fur Pelztic, 
Leipzig. : 

Scumipt, Jous. Report on the Danish Oceanographical 
Expeditions, 1908-1910 to the Mediterranean and Ad 
jacent Seas. Part I, Pp. 193. Part II, Pp. 21. Pat! 
III, Pp. 14. Part IV, Pp. 11. Illustrated. Host é 
Son, Copenhagen. 

Socterz D’ANTHROPOLOGIE De Paris. Bulletin ani 
Memoires. 1929: Pp. xxii+199. Illustrated. 1930: 
Pp. xxiv+24. La Societe D’Anthropologie, Paris. 

TuBNER, L. B. Wireless Pp. xviiit+528, 342 figure 
31 plates. Cambridge University Press, Macmilla?. 
$8.50. 


Vou. 74, No. 1905 


@ 
Ng 
ag 
4 
q 
| 
| 
‘> 
= 
| 
3 ~ 


SCIENCE—ADVERTISEMENTS 9 


For the Sake 


Comfort— 


TO serve the ends of comfort and efficiency, Bausch and Lomb now offers the microscopist a standard 
binocular laboratory microscope having tilted eyepieces. Relief from eyestrain, freedom from undue 
strain on the neck and shoulder muscles, and the ability to view an object with the stage horizontal while 
seated in a natural, upright position are outstanding characteristics of this new microscope, the FFSET. 
The binocular feature gives a distinct stereoscopic effect when the eyepieces are properly adjusted. Total 
magnifications of eyepiece and objective combinations are unaltered by the new construction. The 
instrument is so designed as to allow for instant interchange with a monocular body tube for photography 
or drawing. The optical and mechanical construction are of the usual B & L quality and precision. 


Write us today for descriptive literature on the FFSET. 


BAUSCH LOMB OPTICAL CO. 
642 St. Paul Street « » Rochester, N. Y. 
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SCIENCE NEWS 
Science Service, Washington, D. 0. 


PROBLEMS OF OCEANOGRAPHY 

ALL the creatures man takes from the sea to eat or 
use, from whales down to shrimps, depend for their life 
and growth on the behavior of the water, and that in 
turn depends on such seemingly remote factors as the 
shining of the sun, the ice of Antarctica, the flow of 
tropical rivers and the height and length of submerged 
mountain chains. At the Pasadena meeting of the 
American Association for the Advancement of Science, 
Dr. T. Wayland Vaughan, director of the Scripps Insti- 
tution of Oceanography, outlined the problems confront- 
ing investigators in their endeavor to obtain a scien- 
tifically and economically useful panoramic view of 
oceanic life. 

The distribution of most of the things needed by plants 
and animals in the sea depends largely on the circulation 
of the water, bringing new supplies of mineral nutrients 
and oxygen up from the uninhabited depths to replace 
the depleted supplies in the more densely populated sur- 
face layers and inshore zones. Circulation in the ocean 
is influenced by a number of factors, but its primary 
cause is the same as that of the air circulation that 
makes weather: the heat of the sun, warming some parts 
of the earth more than others. 

If the ocean covered the whole earth to a uniform 
depth, Dr. Vaughan said, the surface circulation would 
be from the warmed equator toward the cold poles, with 
a return circuit of cold water along the bottom, rising 
to the surface again at the equator. But actual condi- 
tions on the real earth modify this behavior of the 
‘“ideal ocean’’ very greatly. The long north-south 
stretches of the continental masses get in the way and 
the rotation of the earth deflects the currents from a 
true north-and-south line. Continental masses, island 
chains and submarine ridges get in the way, hindering 
currents or blocking their most natural courses alto- 
. gether. Prevailing winds hasten surface currents that 
flow in the same direction and hinder currents flowing 
against them. Rainfall, whether directly into the ocean 
or running off the land as rivers, dilutes the water and 
makes it lighter; evaporation increases the salt concen- 
tration and makes it heavier, so that it tends to sink 
even if warm. All these different factors working at 
the same time make the circulation of the world’s 
ocean system a very complicated matter, of which sci- 
entists are at present getting only a preliminary notion. 
Years of intensive study, with the most elaborate equip- 
ment on special ships, are still needed. 


X-RAYS MOST DESTRUCTIVE TO GROWING 
CELLS 

X-RAYS in sufficient doses are destructive to all kinds 

of living cells, but they are most destructive to cells that 

are physiologically young and active. This is one of the 

basic physiological facts that underlie radiotherapy, ac- 

cording to Dr. Arthur U. Desjardins, of the Mayo Clinic, 
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who spoke at Pasadena. It follows from this principle 
that tissues that remain ‘‘chronically young’’ respong 
to X-ray dosages much smaller than those needed for 
effect on maturer tissues. 

The most sensitive of all the cells in the human body 
are certain classes of white blood corpuscles, and the 
glands and other tissue masses where these are found 
most thickly are also very sensitive to the destructive 
rays. Dr. Desjardins inclines to the opinion that the 
easy destructibility of these white blood cells is at the 
bottom of the value of X-ray therapy in certain inflam- 
matory conditions. White blood corpuscles crowd around 
foci of infection, causing inflammation. The X-rays 
break them down, releasing the .germ-destroying sub- 
stances they have formed within themselves, and thereby 
hasten the death of the trouble-causing bacteria. 

Certain kinds of tumors and cancers can be treated 
with X-rays because the cells consituting them are 
physiologically younger than the surrounding tissues. 
The diseased growths are therefore destroyed by doses 
of X-rays that do no appreciable harm to the healthy 
tissues. 

The most sensitive of normal body tissues are the 
mucous surfaces lining the digestive and certain other 
cavities. Muscle, bone and nerve tissues are among the 
most resistant. 


SUPER X-RAYS IN THE TREATMENT OF 
CANCER 


DovustT that the new high voltage X-ray tubes now 
being developed by physics will effect any great revolu- 
tion in the treatment of cancer was expressed by Pro- 
fessor R. R. Newell, of the Stanford University School 
of Medicine, at a symposium given at the meeting of 
the American Association. 

do not think,’’ said Professor Newell, ‘that 
radium and X-rays will ever prove the solution of the 
cancer problem. I think the solution must await the 
discovery of what cancer really is.’’ 

Roentgen rays produced at higher voltages will soon 
become available for clinical use. This means shorter 
wave-lengths and hence greater penetration. It will be 
more like radium radiations and of great intensity. 
Many workers feel that radium produces better results 
in cancer than do X-rays. Professor Newell pointed out 
that radium is usually used on smaller masses of tissue 
and often at a much higher tissue dosage than X-rays. 

As we go to shorter wave-lengths, scattering becomes 
relatively more and more important, so that there comes 
continually poorer reward for the further increases in 
voltage. The biologie effect of X-ray has as a first 
step the acceleration of electrons. These are faster and 
have a longer path the shorter the X-ray wave-length. 
Present X-ray tubes provide electrons of such speed that 
they can not give up all their energy within a single 
eancer cell. It is hard to see how faster electrons from 
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Fundamental Information for the Practical Man 
as well as for the Chemist and Technologist 


The progress of invention and discovery is constantly influencing 
the operative condition of industry. New products and processes are 
being developed by experts and specialists. Up-to-date knowledge of 
what is taking place and why chemistry is changing things is desir- 

CHEMISTRY able not only for the technical man, but also for the business execu- 
; tive. Dr. Riegel’s new book makes industrial chemistry understand- 
able to both the student and the general reader. It is balanced, all 


the chapters being on the same level of scholarship, detaii of treat- 
ment, theoretical and technical information. The economic position 


an Introduction. of each industry is clearly shown by statistical figures of recent date. 


Illustrated. 649 pp. 
Contents: Sulfuric acid—I. Chamber Process; II. The Contact 


a 4 Process; Nitric acid from nitrates, mixed acid, iodine, hydrofluoric 
Emil Ramond Riegel acid, phosphoric acid, aluminum sulfate; Salt, salt cake, hydrochloric 
acid; Glauber salt, bromine; Sodium sulfide, sodium thiosulfate 

(hypo); Anhydrous bisulfite of sodium, sodium hyposulfite; Electro- 

lytic caustic soda and chlorine including bleach and liquid chlorine; 

Soda ash, sodium phosphate, sodium silicate; Portland cement, lime 

$9.00 and gypsum plaster; Pottery, common bricks, refractory bricks and 
crucibles, vitrified enamel; Synthetic nitrogen products—Arc process, 

direct ammonia, cyanamide, nitric acid from ammonia; Fertilizers 

including superphosphate and potassium salts; Fuels, steam boilers, 

hydroelectric power, steam power and production of cold; The dis- 

Many Colleges and tillation of coal for gas, coke, tar and ammonia; Combustible and 
illuminating gas, water gas, producer gas and natural gas; The dis- 

tillation of hard wood for charcoal and by-products; Distillation of 


Technical Schools have pine sap and wood for turpentine; Window glass; Plate glass, op- 
tical glass, cut glass, frosted glass, colored glass, glass wool and 


adopted this work asa fused quartz glass; Products of the electrothermal furnace including 
graphite, carborundum or silicon carbide, an ng or aluminum 

° ° oxide, calcium carbide; Products of the electrolytic furnace, alumi- 

Lext for their course in num, magnesium, sodium; and products of the electrolytic cell other 


ate, hydrogen peroxide, sodium peroxide, and sodamide; Industria 
naustria C emtistry. gases including hydrogen, helium, oxygen, nitrogen, argon, chlorine, 
sulfur dioxide, ammonia, nitrous oxide, carbon monoxide, carbon 
dioxide, acetylene, ethyl chloride; Processes based on the activity of 
yeasts and bacteria including industrial alcohol, butyl alcohol, ace- 
tone, lactic acid, vinegar; Cellulose from Wood—lI. including ground 
wood pulp, chemical pulp, paper, card-board; II. including artificial 
silk or rayon; Cane sugar, beet sugar, corn starch and glucose; Pe- 
troleum and its products including synthetic motor fuels, lubricants, 
asphalt; Dye application; The manufacture of dye intermediates; 
The manufacture of dyes; Animal and vegetable oils, fats and waxes; 
Essential oils, perfume sundries, flavors, pharmaceuticals; Pigments, 
paints, varnishes, lacquers, new ink; Soap and glycerin; Explosives; 
Chemical factors other than explosives for warfare; Phenol resins, 
synthetic phenol, celluloid, fibre including pyroxylin, moving picture 
film, camphor; Leather, gelatin and glue; Photographic plates, films 
and papers; Lithography; Insecticides, fungicides, disinfectants in- 
cluding sulphur, wood preservation; Rubber; Patents; Appliances 
used by the chemical engineer—I. Pumps, fans, blowers and com- 
pressors; II. Filters; III. Evaporators, driers, Cottrell precipitator 
and others; IV. Crushers, disintegrators, pulverizers including 
bucket and other elevators, screens; Materials used by the chemical 
engineer including the making of iron castings; Instruments of con- 
trol used by the chemical engineer including hydrometers, pyrom- 
eters, pitot tube, flow meters; Pig iron; Steel; Copper, lead, zinc, tin, 
mercury; Gold, silver, platinum, radium, thorium, and cerium; Ap- 


pendix; Index. 


This well known review presents to the reader a concise and ac- ANNUAL SURVEY of 


curate survey of the progress in pure and applied chemistry made in 
America for the calendar year 1930. a . 
Every chemist should have a complete set of these volumes to keep AMERICAN 


abreast of modern scientific and technical developments in America 


irrespective of whether he is engaged in industry or professional 
work, and to point the way for a more exhaustive reading in fields CHEMISTRY 
in which he is especially interested. 

Contents: Solutions, Kinetics of Gases and Gas Mixtures, Sub- 
atomic Phenomena, Thermodynamics and Thermochemistry, Colloid Volume V-1930 
Chemistry, Catalysis, Photochemistry, Physical Methods in Analyti- 
cal Chemistry, Determination of Crystal Structure by X-Rays, The Edited b 
X-Ray Examination of Materials, Application of Electro-chemistry, y 
The Rare Earths, Iron and Steel Metallurgy, Metallo-Organic Com- Clarence 7, West : 


pune Aliphatic Compounds, Carbocyclic Compounds, Heterocyclic 

ompounds, Carbohydrates, Pharmaceuticals, Biochemistry, Vita- chariman of the committee of 
ro Foods, Water, Sewage, Soils and Fertilizers, Insecticides and the Division of Chemistry and 
Sine cides, Fermentation, Cement and Concrete, Chemistry of the . 4 

- icates, Coal, Petroleum Chemistry and Technology, Gaseous Fuels, Chemical Technology of the 
aper, Synthetic Yarns, Explosives, Azo Dyes, Anthraquinone Dyes National Research Council. 


and Intermediates, Rubber, Paints, Varnishes and Lacquers, Chem- 
ical Economics, Author Index—Subject Index. ‘ , $5.00 


THE CHEMICAL CATALOG COMPANY, Inc. 
419 Fourth Avenue New York, U.S. A. 
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shorter wave-lengths can give any improvement in bio- 
logic effect. 

The amount of energy in an X-ray treatment is very 
small. The high-speed electrons produced within the 
body might number a thousand for every cell. But not 
all parts of the cell are vulnerable. Several shots must 
take effect on the vulnerable spots of a single cell before 
that cell is killed. The chances are that a few cells will 


escape in this lethal lottery even after very large doses. © 


SPIROCHETES TO COMBAT PARESIS 


PARESIS, now combated in some eases by inoculating 
the patient with malaria germs, will be subjected to a 
new attack along a somewhat similar line, but with a 
harmless relative of the syphilis germ substituted for the 
malaria organism which sometimes causes considerable 
suffering and even occasionally death while it casts out 
the original disease. 

At the meeting of the Association on June 16, Dr. 
Frederick Eberson and William G. Mossman, both of 
Mount Zion Hospital, San Francisco, told how they have 
succeeded in growing artificially a harmless spirochete 
capable of causing a temporary but self-curing fever 
that operates against paresis much as malaria now does. 
The syphilis germ, basic cause of paresis, is also a 


spirochete, so the new treatment is a case of setting. 


cousin against cousin. 

The new germ was discovered in ticks in North Africa, 
and has been used in fever therapy there. However, the 
technique used in Africa by European doctors has in- 
volved the inoculation of guinea-pigs with the germs 
taken from the ticks, and then the injection of blood 
from the guinea-pigs into the patients. The method 
developed in San Francisco eliminates the time loss and 
uncertainty introduced by the use of guinea-pigs. <A 
very small amount of the pure laboratory culture of 
spirochetes is used directly on the patients. About a 
week later they develop a strong fever, which runs its 
course in about seven days. No medication is necessary 
to stop it, as is the case with malaria. The fever is 
self-limiting, and it can be provoked anew by re- 
inoculation as often as is necessary for the benefit of 
the patient. 

Growing the germs in glass vessels in the laboratory 
also simplifies the hospital’s problem of keeping a sup- 
ply on hand for treatment. Malaria germs have to be 
obtained from malaria patients, or from blood samples 
drawn from paresis patients undergoing malaria fever 
treatment, and such blood samples of course always run 
the grave chance of carrying fresh syphilitic or other 


infection with them. But with the spirochetes growing 


in glass tubes or flasks, and keeping in usable con- 
dition for several months in an incubator, the hospital 
physician is independent of a living source for the germs 
of the beneficent fevers he desires to use. 


FOCUSING OF HEAT RAYS 
A COPPER burning mirror which reflects to a focus 
the rays from an electric are instead of from the sun 
has been perfected at the Metallographic Institute, in 
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Stockholm, by Professor C. A. F. Benedicks and Dr, ; 
Harden. Temperatures of over 3,600 degrees Fabroy. 
heit have been obtained with its aid. 

An electric are between poles of carbon, carrying y) 
to 100 amperes of current, is fixed at one focus of a) 
elliptical mirror 17 inches in diameter, and the heat ang 
light rays are concentrated at another point some js. 
tance away. A high temperature can thus be made 4 
this second focus. 

Rapid heating and freedom from admixture with fo. 
eign substances are advantages of this method of pro. 
ducing high temperatures. A piece of platinum, whic, 
requires a temperature of 3,250 degrees centigrade ty 
melt it, was reduced to the molten condition in four and 
a half minutes. About 25 per cent. of the energy put 
into the are is effective in producing the hot spot. 

Mirrors have been used to produce high temperatures 
from the sun’s rays throughout history. There is, hov- 
ever, a natural limit to the heating power of such a 
device, since a mirror of given size can only pick up a 
certain definite amount of the sun’s rays. 

Solar furnaces of this kind using parabolic reflectors 
have recently been perfected at Jena, Germany, by Pro- 
fessor Rudolf Straubel, of the Zeiss Optical Works, and 
at the new astrophysical laboratory of the California 
Institute of Technology. Carbon, one of the most re 
fractory of all substances, has been melted in these 
furnaces at a heat of 5,400 degrees Fahrenheit. 


ULTRA-VIOLET LIGHT IN ANTARCTICA 


ULTRA-VIOLET light observed on the Antarctic conti- 
nent by members of the Byrd expedition is very similar 
in nature to that observed in Washington. The photo- 
graphs on which this conclusion is based were made at 
the bottom of the world by Mr. Maleolm P. Hanson, 
and the findings have been announced jointly by hin 
and Dr. E. O. Hulburt, of the U. 8. Naval Research 
Laboratory. 

The rainbows formed by the light of both the sun and 
also of the moon during the long night of the Antarctic, 
were measured and found to contain practically the same 
range of colors. These spectra are of importance 1 
science as indicating that the quantity of ozone in the 
upper atmosphere does not change with the seasons aud 
is much the same in different parts of the world. The 
comparison spectra were made with similar equipment 
by the Naval Research Laboratory in Washington. 

The short-wave limit in the ultra-violet of the spectrum 
was found to be much the same in November and Janu: 
ary in Little America as it was in December or Janua!y 
in Washington. 

The penetration of the shortest light waves is pr 
vented by the presence of small amounts of ozone, # 
form of oxygen, in the upper atmosphere. The amount 
of this gas is astonishingly small in view of its imp°™ 
tance for protecting mankind from too severe sunbur. 
The thickness of the ozone layer that keeps back the 
shorter waves from penetrating the atmosphere would 
be only about one eighth of an inch if brought down 
the surface of the earth. 
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Blood Calcium Determinations 


360 

| 1-AMINO-2-NAPHTHOL 

Roe and Kahn in J. Biov. CHem. | #SULFONIC ACID 
for January, 1929, describe a meth- 
od for the determination of blood calcium using amino naphthol 
sulfonic acid. We now supply this reagent in a purified form, 
expressly for use in this test. 

This compound may also be used without further purifica- 
tion in estimating phosphorus by the method of Fiske and 
Subbarow described in Vol. 66 (1925) of the SAME JOURNAL. 


Further details of either method will be sent on request. 


EASTMAN KODAK COMPANY 
Chemical Sales Department ROCHESTER, N. Y. 


| BIOLOGICAL and NATURAL 
HISTORY) MATERIAL 


New Impression Now Ready 


Zoological Groups 
The Slides 
Botanical Life Histories 


Foundations of Science Drosophila Cultures 


Catalogs on request: Address 


By H. POINCARE 
Pp. xi +553. MARINE BIOLOGICAL LABORATORY 


Supply Department 
Woods Hole, Mass., U. 8. A. 


Containing the authorized English transla- 
tion by George Bruce Halsted of ‘‘Science 


and Hypothesis,’’‘‘The Value of Science’’ 
and ‘*Science and Method,’’ with a special GOLD SEAL 
Non-Corrosive Non-Corrosive 
preface by Poincaré, and an introduction Microscopic 
and 
by Josiah Royce. Price, postpaid, $5.00. GLASSES 


| At your dealer—or write (giving dealer’s name) to 


THE SCIENCE PRESS 


Grand Central Terminal New York, N. Y. Cray-ApAms Company 


117-119 East 24th Street NEW YORK 
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The moon spectra were taken in April and July by the 
expedition, both observations being made during the 
Antarctic winter night. The spectrograph was mounted 
outside on the snow, aimed at the moon and shifted by 
hand from time to time. 


WIND EFFECT ON TREES IMITATED IN 
LABORATORY 

To determine the effect of wind strain on the growth 
of trees, Dr. W. 8S. Cooper, of the University of Minne- 
sota department of botany, is carrying on an experiment 
with Monterey cypress trees. These cypress trees, which 
have always proved of interest to tourists because of 
their fantastic shapes, grow native on the rocky coast 
of California, and are constantly exposed to the wind 


.from the ocean. 


How does wind effect the growth of the woody struc- 
ture of these trees? The natural assumption is that any 
tree puts on wood in the plane of the wind strain to 
support itself. 

In this experiment, Dr. Cooper has placed thirty-five 
young Monterey cypress trees in large flower pots. A 
sliding frame is attached to the trunks of the trees. 
This is driven by a small motor. The motor causes the 
frame to slide back and forth, and this makes the trees 
sway as if in the wind. At the point of contact of the 
frame and the tree, a rubber insulation is placed to 
protect the wood from injury. In this manner the trees 
have swayed nine hours every day for three years. 

The results have been contrary to the natural assump- 
tion. Dr. Cooper found that until recently, the trees 
were adding woed and getting thicker at right angles 
to the strain instead of along the plane of wind pressure. 
However, in the past few months, a slight change has 
been taking place. There is evidence to show that in 
the trunk of each tree, above the point of contact with 
the frame, the wood is becoming thicker in the plane of 
the wind strain as was originally expected. 

A’ similar experiment was carried on by G. P. Burns, 
of the University of Vermont, several years ago. He 
used white pine trees, however, and conducted the experi- 
ment for one year only. His results were the same as 
Dr. Cooper’s in that the trees put on wood at right 
angles to the strain during that one year. 

Dr. Cooper expects to continue his work another two 


years. 


HOW BEARS CAN LEARN 

BEars caught robbing the traps at the Yellowstone fish 
hatchery recently were ‘‘given the works’’ but not to a 
fatal degree. It happened this way, according to the 
park naturalist, Mr. Alfred H. Povah. The traps, placed 
at the most advantageous spots in a number of creeks, 
were supposed to catch quantities of fish ready to 
spawn, and thus supply eggs for restocking purposes. 
Plenty of fish were seen in the creeks on their way to 
these spawning grounds, but the traps remained empty. 
The fish culturists, acting as piscatorial detectives, solved 
the mystery. Through a few scattered eggs lying along 
the bottom of the creek just below the trap, they deduced 
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the fact that bears were robbing the traps, and decideg 
to administer an unforgettable lesson. 

These traps were inclosed in a fence of wire screening 
about three feet high. Inside this and about one ine) 
away from it, the hatchery men strung a single strand of 
heavy copper wire. This was connected with two large 
storage batteries, hidden in a nearby box, in such a way 
that when the wire screening was pushed against the cop- 
per wire an electric contact was made. The fact that the 
bear depredator had to stand in water to reach the trap 
assured a ‘‘ground’’ for the electric current through the 
animal. This current, while not strong enough to in- 
jure the bears, gave them a most unpleasant shock and 
acted as a positive deterrent against further fish forays, 

There was no witness to the chagrin of the first bear 
to encounter the wire, but within a week after the shock- 
ing apparatus was installed the trap was full of fish— 
and there will now be plenty of eggs for restocking the 
park’s lakes and streams. 


ITEMS 

THE Kenya Agricultural Department reports that 
locusts are hatching over an area of seven million acres 
in the Kenya district of East Africa alone. In addition 
to this the laying of locust eggs is proceeding over hun- 
dreds of miles of dense tropical vegetation in Uganda. 
The town of Masindi was recently inundated by locusts, 
forcing all shops to close. In the Kenya district the 
Agricultural Department is effectively combating the 
locusts, twelve hundred bags of poisoned bait being is- 
sued daily, while there is also spraying and trench trap- 
ping. In the Uganda district there is no adequate 
policy of destruction and great fears are expressed by 
the neighboring districts regarding the damages antici- 
pated when the eggs mature. 


THE appearance of eight pairs of trumpeter swans was 
reported in Yellowstone National Park during the month 
of May, which is their nesting period. Conservationists 
hail this as good news, for these birds are one of the 
species which are facing extinction under changing con- 
ditions, and the Yellowstone is one of the points where 
it is hoped to check the apparently ebbing tide. Un- 
less the few remaining trumpeter swans in existence 
can nest and rear their young safely, the species will 
soon join the dodo and the passenger pigeon. 


X-Rays have been produced by a new method which 
does not require the use of the usual X-ray tube, by M. 
G. Reboul, of the Physics Laboratory, Montpellier. The 
X-rays are produced when electric currents are driven 
through solids of high electrical resistance with the help 
of high electrical pressures. In materials that conduct 
the electric current badly, like the magnesia, alum and 
yellow oxide of mercury used in these experiments, most 
of the voltage used is taken up in driving the current 
across one end of the specimen. At this point where the 
large fall of voltage oceurs, X-rays of low penetration 
are produced. X-ray photographs of the usual type 
have been obtained with this arrangement which is 
simpler than the usual type of apparatus. 
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McGraw-Hill 


has just published 


a new third edition of... 


PRINCIPLES 


ORGANIC CHEMISTRY 


By James F. Norris 


Professor of Organic Chemistry, Massachusetts Institute of Technology 
595 pages. 5x8. Illustrated. $3.00 
Third Edition—Total Issue 68,000 


International Chemical Series 


More than 200 colleges 


used the previous edition of Norris’ss ORGANIC CHEMISTRY. Such a 
record speaks for itself. 


The book was adopted in a wide variety of schools—in large universities, 
in small colleges, in state normal schools, in engineering schools, in colleges for 
women—not only in this country but even in China and Japan. 


In this new third edition some of the discussions have been simplified and 
abbreviated, and the material separated into a larger number of sections. Italics 
have been used to emphasize generalizations, and topics of a more special nature 
are printed in small type. 


Some other important new features of this revision are :— 


—brief descriptions of a number of new industrial processes and 
compounds as illustrations of the application of principles; 


—revision of the chapter on proteins; 

—addition of a new chapter on alicyclic compounds; 

—extension of the use of thermochemical data in simple types of 
reactions. 


Here is a good textbook brought thoroughly up to date and further im- 
proved through the experience of long class-room use. 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 
370 Seventh Avenue New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


VARIABLE STARS IN THE LARGE CLOUD 
OF MAGELLAN 


A SUPER-GIANT variable star with light flashing up 


and down so vigorously that its brightness changes from © 


12,000 to 33,000 times that of the sun within less than 
one month has been found in the Large Cloud of Magel- 
lan, a distant mass of stars visible in the sky of the 
southern hemisphere. This star is but one of many 
super-giant variables in the great star cloud that lies 
at a distance of ninety thousand light years from the 
earth. A light year is approximately six trillion miles. 

One star out of seventy, among the hundred thousand 
super-giants in the Large Cloud, has been found to be 
variable. In 1908 Miss Henrietta S. Leavitt, at the 
Harvard Observatory, published a list of eight hundred 
variable stars which she found in the Large Magellanic 
Cloud. Her discoveries were made by the method of 
superposing a negative plate of the cloud on a positive, 
and examining the double images so obtained. The two 
pilates used were taken at different times, and the 
changes of light of the variables in the interval between 
made their images look bright on one plate and faint on 
the other. Thus the pulsating stars were detected. An 
examination of several such pairs of plates, taken at 
different intervals of time to show the different periods 
of variation, resulted in Miss Leavitt’s discovery of the 
large number of variables. 

Since Miss Leavitt’s time, much work has been done 
in the discovery of variables in the Milky Way. But 
until very recently no further hunt was made in the 
Magellanic Clouds. Within the past few years, how- 
ever, a number of new photographs of this galaxy have 
been taken at the South African Station of the Harvard 
Observatory. These new plates, when recently examined, 
have yielded a rich harvest of some seven hundred 
hitherto unknown variable stars in the same regions that 
contain the earlier discoveries. 

The finding of these fifteen hundred variables, to- 
gether with the probability that there are still others 
too faint to be detected on the photographic plates, fur- 
nishes important information on the structure of 
galaxies, the distribution in brightness of stars and the 
distances of the systems that contain them. 

One of the outstanding results of this recent survey 
has been the verification of the important period- 
luminosity relation found for variable stars. Miss 
Leavitt noticed, in determining the period of time it 
took the variables to complete one pulsation cycle, that 
this period was directly related to the brightness of the 
star. From her data, and from the data derived from 
variables in star clusters, Dr. Shapley established the 
period-luminosity relation by means of which the in- 
trinsic brightness and therefore the distance of the stars 
ean be determined. This relation has done more than 
any other empirical fact to give us knowledge of the 
distances of stars and clusters and the structural form 
of the Milky Way. 


It is significant that new periods derived for tip 
Magellanic Cloud variables confirm this relation. Ny 
only in the Large Cloud, but in the Small Cloud oj 
Magellan as well, this powerful tool of the astronome 
has found its verification. 


CHEAPER HYDROGEN FOR INDUSTRY 

CHEAPER methods of making hydrogen from powdered 
fuel were discussed by Dr. A. Thau, of Berlin, at a joint 
meeting of the Institute of Fuel and the Institute of 
Gas Engineers, held recently in London. Apart from 
its use in domestic gas, industrial hydrogen is in in. 
creasing demand for the synthesis of ammonia gas, for 
the hydrogenation of oils and probably in the near 
future will be used for the liquefaction of coal. The 
hydrogen is separated from so-called water-gas which 
is made by the action of steam on red-hot coal or coke, 


Great efforts have been made in recent years to re | f 
duce the price of water-gas by utilizing a cheaper fucl, 


as production costs are comparatively high. At present 
the process depends on the use of high-class lumpy fuel 
such as coke or coal which is free from small particles, 

Dr. Thau pointed out that the size of the fuel is not 
of so much importance as evenness of grain, which 4l- 
lows an evenly distributed passage of gas over the whole 
area of the fuel bed in the ‘‘ producer,’’ where the chen: 
ical action takes place. 

The first continuously operated water-gas producer to 
consume powdered fuels instead of lump fuel, continued 
Dr. Thau, was designed by Dr. Oswald Heller, of Aussig, 
Czechoslovakia. Exhaustive trials of the system have 
been conducted at the Tegel works of the Berlin Gas 
Company. The producer is of horizontal cylindrica 
shape and superheated steam is blown into it at seven 
different places. 

The trials have not yet reached a. conclusive end, but 
water-gas can be produced by this process considerably 
more cheaply than before. 


THE CAUSE OF PELLAGRA 

EviwENCE that pellagra, the distressing skin disea% 
which has become known as the hard times disease 0! 
southern states, may be caused by alcoholism as well 4 
by improper diet was recently presented to the Medical 
and Chirurgical Faculty of Maryland by Dr. Thoma 
R. Boggs, chief physician to the Baltimore City Ho 
pitals. 

With Dr. Paul Padget, of Baltimore, Dr. Boggs hi 
studied cases of pellagra at the hospital during tw 
ten-year periods, from 1911 to 1920, inclusive, and frot 
1921 to 1931. They found that alcohol is playing “ 
increasing part in the development of pellagra. 

In the first period, there were 24 cases of the diseasé. 
Five of these cases, or 20.8 per cent., were due to & 
cessive use of alcohol. In the second period, howev!; 
there were 78 cases of which 35, nearly half, were “ 
aleoholie origin. The increase in the total number # 
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If you teach 


Anatomy—Zoology—Botany 


The following Catalogs will gladly be sent upon 
request. 


No. 50—Botanical Models and Prepara- 
tions. 

Oc No. 51—Zoological Life History Develop- 
ment Preparations, with section 
devoted to insect development 
and habitat. 

Cc No. 52—Comparative Anatomy, Models and 
Preparations. 

No. 53—Osteology Skeletons, Skulls, etc. 
Human and Zoological. 

CO No. 54—Charts, Human Anatomy, Physiol- 
ogy. 

CO No. 55—‘‘PROMI’’ Microscopic Drawing 
and Projection Apparatus. 

No. 56—SPALTEHOLZ Transparent Prep- 
arations—Human and Zoological. 

CO No. 57—Anatomical Models. Obstetrical 
Phantoms. 

No. 58—Zoological Dissections. 


Visit our New and Greatly Enlarged 
Display Rooms and Museum 


117-119 East 24th Smock, New York 


Announcing. 


An 


Improved 
Gasometer 


which minimizes the disadvan- 
tages experienced with previous 
types, namely: 


1. Leakage of Hydrogen Sulphide. 

2. Loss of Sealing Fluid by splashing over 
the edge of the outside container when a 
bubble of H.S escapes from the bell. 

3. Sealing Pluid getting into the lines. 


These difficulties are combatted by means of 
several distinctly new features. Write today for 
prices on gasometers, 20 lb. cylinders of H.S and 
sealing fluid. 


The Ohio Chemical & Mfg. Co. 
1177 Marquette St., N. E., Cleveland, Ohio - 


“ Save Time in Research ” 


The Ohio Chemical & Mfg. Co., 

1177 Marquette St., Cleveland, Ohio. 

a Please send me information about Ohio gasom- 
eters. 


VISITRON 
PHOTOELECTRIC CELLS 
for SCIENTIFIC RESEARCH 
These cells are noted for their high sensi- 


tivity and long life. 
SEND FOR BULLETIN 119 


. GM LABORATORIES |NC 
173la Belmont Ave. Chicago, U. 8S. A. 


Field Equipment for Engineers, 


Explorers, Hunters, Travelers 
Scientific Instruments; Packing Equipment; 
Skis; Firearms; Clothing; Fiala Pat. Sleep- 
ing Bags; Optical Instruments; Astronomic 
Telescopes; Range Finders; Binoculars. 
Paulin Altimeters. Write for catalog “A” 

FIALA OUTFITS 


47 Warren St., New York 


WE SPECIALIZE IN REPAIRING Mi- 
croscopes, Colorimeters, Scientifie and 
Laboratory Instruments. Agents of 
ser Bausch & Lomb products. New and 
rebuilt microscopes for sale. We also 
buy used microscopes and parts. 


Coaal Griner Co., 1108 Oak St., Kansas City, Mo. 


"Use Hok “reducing 

Valves with hydrogen. @& 
oxygen or other gases + 
Several Models-Ask for folder S-3 im 


22 Albany Stre 
wHokle Ince. 


BIOLOGICAL and NATURAL _ 
HISTORY MATERIAL 


Zoological Groups 
Embryological Slides 
Botanical Life Histories 


Drosophila Cultures 


Catalogs on request: Address 


MARINE BIOLOGICAL LABORATORY 


Supply Department 
Weods Hole, Mass., U. 8. A. 


HgSpeed MIXERS 


Clamp to me tank, operate from light cir- 
cuit, mix all " uids, maintain even temper- 
Alse ature baths. Thousands used in sizes for 
Filters, 1 to 50,000 gallon tanks. 

Glass- Write for Catalogue 


rin’ ALSOP ENGINEERING 


Tanks West 60th St., New York 


PRECISION BINOCULARS 


Made with the accuracy of fine scientific instruments. 
Ample range of magnifications, bright clear field; 
compactness; freedom from color aberration. 


For information write 


BAUSCH & LOMB OPTICAL CO. 
632 St. Paul St., Rochester, N. Y. 
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the second ten-year period corresponds to the increased 
capacity of the hospital, Dr. Boggs explained, and to 
the increased total admissions, so that the greater per- 
centage increase of alcoholic cases is truly representative 
of the alcoholism and not merely of a greater total ad- 
mission. 

This research of Drs. Boggs and Padget suggests pos- 
sible additional factors in the cause of this disease 
which has made its appearance rather recently in the 
United States, although it was known for centuries in 
Europe. At first it was thought to be caused by a germ 
and to be contagious. This theory was disproved by 
studies made by Dr. Joseph Goldberger and his asso- 
ciates of the U. 8S. Public Health Service. Their in- 
vestigations showed that it was due to lack of an im- 
portant factor in the diet which they called vitamin G. 
This factor is found plentifully in lean meat, milk, eggs 
and yeast, and in smaller amounts in some vegetables. 

This vitamin factor is certainly basic in the cause of 
the disease, Dr. Boggs said. ‘‘But alcohol per se or 
other substances in the present day bootleg supply may 
play a part.’’ 

It may be that the liquor acts to inhibit the vitamins, 
and so causes the disease, or the disease may occur 
purely because of the irregular and insufficient food sup- 
ply of the man on a spree, Dr. Boggs suggested. This 
last, however, would not apply so well to the regular 
heavy drinker. 

Pellagra is primarily a skin disease with a character- 
istic eruption and discoloration. It looks somewhat like 
a severe sunburn, and attacks the hands more severely 
than any other part of the body. It has also nervous 
complications and rather serious mental disease develops 
in advanced cases. 


THE HEALTH OF SAVAGES 

THE popular theory that savages are healthier than 
civilized men, chiefly because of their diet, has been well 
discounted in a report of a three-year research into the 
physique and health of two African tribes. This pro- 
longed study was made by Dr. J. B. Orr, director of the 
Rowett Research Institute for Animal Nutrition at 
Aberdeen, Scotland, and Dr. J. L. Gilks, director of the 
Medical and Sanitary Service, Kenya, East Africa. 

The report, published by the Medical Research Coun- 
cil, is a scientific study of the diets and diseases of two 
East African tribes, the Masai, famous as lion-hunters, 
and the Akikuyu. 

These two tribes, although they live according to 
nature, are not the healthy, robust creatures the native 
free from civilization’s restrictions is generally supposed 
to be. They have not balanced their food ration. The 
Akikuyu diet is too rich in carbohydrate and deficient 
in calcium, while the Masai have insufficient carbohydrate 
and cellulose vegetables, that is, not enough roughage, 
The report points out that improvement might be 
brought about by increasing the use of green vegetables 
by both tribes, and of milk by the Akikuyu. 

A special study was made of the Akikuyu dinner 
table. It was found that the ordinary meal consists 
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of a thick porridge called ‘‘irio’’? and a gruel calleq 
‘“ueuru,’’ but the women make a special ‘‘irio’’ of their 
own, which no males over five years of age eat. In this 
dish, green leaves and salt are added to the ordinary 
maize, legumes and plantains. The women have a virtua] 
monopoly of green leaves, and also have a weakness for 
edible earths and for ashes. Ris 

Analysis of samples of these native dishes at the 
Rowett Research Institute showed that the ordinary 
‘“irio’? and ‘‘ucuru’’ were very low in the mineral 
elements vital to nutrition, particularly in calcium. 

On the other hand, the leaves eaten by the women were 
very rich in certain minerals, the percentage of calcium 
in some being higher than that previously recorded in 
any natural foodstuff. Some of the edible earths were 
rich in iron, and one special delicacy, a red millet, 
which is eaten before and after childbirth, contained 
fourteen times as much calcium and sixteen times as 
much manganese as ordinary millet. 

The significance of these discoveries lies in the effect 
which the larger ‘‘iron-ration’’ eaten by the women has 
upon their health, as they are admittedly superior to the 
men in physique, and appear to be more healthy and 
freer from pulmonary diseases. One of the native 
chiefs was asked why the men did not follow the example 
of their wives and eat green leaves. ‘‘Such food pre- 
vents them from being swift of foot if defeated in 


battle by the Masai,’’ he replied. 


THE RECOGNITION OF SCIENTIFIC 
DISCOVERIES 

A GREAT scientist must also be a great salesman if he 
wants his discovery to be understood and welcomed in 
his own time. This idea was advanced at the dedication 
of the Science Hall of the University of Southern Cali- 
fornia by Professor Wilder D. Bancroft, of Cornell 
University. 

There is more danger of a great new idea’s not being 
accepted than most people realize, said Professor Ban- 
croft. To be received by the multitude of non-dis- 
coverers an idea must obviously be acceptable to them 
in some way or other. This is one of the most funda- 
mental of all questions involved in human progress and 
at the same time one of the most difficult. 

Quoting a great chemist of last century, Professor 
Bancroft continued, ‘‘ ‘When the prospective genius has 
done his great work and has communicated it to the 
world, one likes to think that he can go quietly to bed 
and wake up famous the next morning.’ This, how- 
ever, hardly ever happens. Very often the work of 
getting the new idea accepted is scarcely less than that 
of originating it. 

‘‘In many cases the man who has had the idea is not 
able to get it accepted and this task falls to the lot of 
another man who may be less elever, but who speaks 4 
language which makes the world conscious of the treasure 
which it had been offered in obscure words.’’ 

Professor Bancroft said that a new discovery is a¢- 
cepted for one of four reasons. It is accepted because 
it ‘is.made by a man of recognized authority or of per 
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CAMBRIDGE PASCHEN 
GALVANOMETER 


ous moving magnet galvanometer is particularly suit- 
able for measurements requiring the highest order of 
sensitivity, astaticism and period control such as in calorim- 
etry, radiometry and use with thermopiles. 


The resistance, sensitivity and period may be readily 
varied by interchanging the coils and by altering the magnet 
controls. The instrument is simpler in design and of more 
rigid construction than the previous model and possesses a 
higher sensitivity and factor of merit. The moving system 
is protected against outside magnetic fields by triple metallic 


shields. 

When fitted with coils having a resistance in series of 12 
ohms the sensitivity (in mm. per microampere at one meter) 
corresponding to an undamped period of 1, 2, 4, or 6 seconds 
is about 400, 1620, 6500, and 14600 mm. respectively. 


List 167-S will be sent on request 


of Precision Instruments 
INSTRUMENT C9 INS 


CAMBRIDGE 


SPRAGUE-DAWLEY, INC. 


Producers of 


A Standard Bred ALBINO RAT 


For Biological Testing Purposes 


PRICE LIST 
30-50 grams. Known age 50c eac 
50-70 55c 
70-100 
100-150 “ 65c “ 
150 grams and above GGe “ 
Selected Breeding Stock Mature 
Pregnant Females Untimed a. 


We pay delivery charges on shipments of 50 or more rats 
up to $2.00; on 100 up to $4.00 etc. 


Safe Delivery and Satisfactory Quality Guaranteed on All Shipments 


Colony and offices at 122 E. Lakeside St., Madison, Wisconsin 
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sonal magnetism, beeause it clears up points over which 
people have puzzled or because it shows what to do next, 
because of extensive proofs, or because the results are 
useful or striking. 

If a good idea falls flat it is customary to say that 
the time was not ripe for it. However, it may be pos- 
sible in some cases to change the temper of the time or 
as Professor Bancroft said, to ‘‘ripen time.’’ ‘To 
ripen time we must establish our view by many proofs; 
we must discover something for which the world is ready; 


we must educate the world up to our discovery, or some-— 


body else must educate the world for us.’’ 

Dr. Bancroft gave many examples to show that new 
discoveries had often to wait many years before being 
aceepted by scientific men. Avogadro’s law, funda- 
mental in modern chemistry, was formulated in 1813 but 
had to wait over 40 years before trained chemists really 
understood and believed in it. 

A Russian chemist, Lomonossoff, who lived from 1711 
to 1765, had views on oxidation, the wave theory of light 
and the nature of heat that were from 50 to 100 years in 
advance of his time. Thus credit for his discoveries, 
which were many, has been distributed among others. 
Even to-day his name is little known. It is only a few 
years since his work was rediscovered and reprinted by 
a fellow-countryman. 

‘*One can not count on having some one else exploit 
one’s discoveries and the worker in pure science will not 
and should not limit himself to discovering only those 
things which the world knows that it wants,’’ concluded 
Professor Bancroft. ‘‘Consequently, he must make up 
his mind to sell himself to the scientific world. . . . Since 
the greatest discoveries are likely to be the ones for 
which the world is least ready, we see that the greatest 
scientific men should really be super-salesmen.’’ 


ITEMS 

FIFTEEN icebergs, instead of ‘the usual scores or even 
hundreds, represent the total crop of 1931 in the waters 
off the northern coast of North America. Dr. Olav 
Mosby, Norwegian oceanographer now cruising on the 
U. S. S. General Greene to study icebergs in the waters 
off Newfoundland, has wired Science Service that dur- 
ing May only thirteen irebergs had been seen south 
of Newfoundland, and only one during each of the 
preceding two months. None of this scanty crop of 
floating ice-mountains got as far south as the usual 
steamer tracks. The farthest south was the forty-sixth 
parallel of latitude, which is fully three degrees north 
of the normal limit for this time of year. Dr. Mosby 
found also that the Labrador current is still weak and 
has brought down less than the normal quantity of 


cold water. 


THAT recent earthquakes in southeastern California 
follow the passing of the moon overhead was an- 


‘nounced to the meeting of the Seismological Society of 


America by Dr. Maxwell W. Allen, of Sanger, Calif. 
These earthquake shocks are not caused by the moon 
and they would have occurred anyway without its assist- 
ance: But in far more cases than chance would allow, 


- moon is either new or full. 
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the earthquake occurs when the moon is in a certain 
part of the sky. The critical time seems to be abou 
five hours after the moon has reached its highest point 
in the sky and again some twelve hours later. Earth. 
quakes do occur at other times but less frequently. Some 
weak part of the San Jacinto fault is believed to be the 
origin of these minor quakes. Probably at some rela. 
tively shallow depth, there is a point little able to resist 
the forces created by the moon and the quake is ‘‘set 
off’’ at this point. Strong shocks, on the other hand, 
according to Dr. Allen, take place a few days after the 
Evidently the sensitive spot 
of the crust in this case is deeper and more plastic, 
Forces can thus deform this layer without causing a dis. 
turbance. Only by the repeated action of the tidal pull 
from day to day is the quake set off. The moon may 
produce these effects either by a direct pull on the sur. 
face of the earth or by pilling up waters in the upper 
part of the Gulf of California, in Dr. Allen’s opinion. He 
explained that it is not yet known whether the trigger ef. 
fect on the quakes is due to water tides or to earth tides, 


S1am’s sacred white elephant bids fair to be matched 
with a sacred white rhinoceros in Uganda, one of the 
great British protectorates in Africa. The protection 
given this rare and diminishing species has become s0 
absolute and exacting that even photographers going 
into the district to photograph the great beasts are re- 


quired to obtain a license, and are warned not to do 


anything to frighten or enrage them. Infractions of 
this rule are punishable by a fine of a hundred pounds 
or imprisonment for six months. If the offense is re- 
peated the fine goes up to £250 and the jail sentence is 
trebled. Any one killing or wounding a white rhinoceros 
forfeits his hunting license. 


Direct rays of the sun are being utilized by forest 
service entomologists in exterminating destructive beetles 
which in recent years have killed millions of board feet 
of timber near Diamond Lake, just north of Crater Lake 
National Park. The treatment is applied by felling 
beetled-infested trees and exposing the trunks to the sun 
in forest clearings. ‘‘At this time of the year, air tem- 
peratures of 85 degrees in the direct sunlight will raise 
the temperature of the infested bark to 130 degrees 
Fahrenheit,’’ according to A. J. Jaenicke, federal ento- 
mologist in charge of the work. ‘‘This,’’ he says, 
‘literally cooks the beetles to death.’’ 


THE pencil wood supply near large factories is prac- 
tically exhausted and the industry is now investigating 
the possibility of utilizing Alaska red cedar, the finest- 
grained wood of the Northwest. Cedar wood intended 
for lead pencils must be soft, light, yet strong, close and 
straight-grained and free from defects. The older the 
tree the better pencil wood it makes. The wood from 
the heart of aged logs that have lain in deep woods for 
years makes admirable pencil material. A possible sub- 
stitute for cedar in lead pencils is Pacific coast myrtle. 
Its wood is light, straight-grained, well-scented and of 
good color. Both cedar and myrtle woods are immune 
to the effects of quick climate changes. 
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CARNEGIE INSTITUTION 
OF WASHINGTON 


Publications of the Institution present in mono- 
graphic form the results of its own research activi- 
ties, and include a few books on other subjects. 


Nearly 600 volumes have been issued, represent- 
ing studies in the following fields: 


Archaeology History 
Anthropology Literature 
a Astronomy Mathematics 
3 Biology Nutrition 
4 Botany Palaeontology 
A Chemistry Palaeography 
Ecology Philology 
Economics Physics 
Embryology Terrestrial Magnetism 
Genetics Zoology 
4 Geology 


Descriptive lists and prices may be obtained by 
addressing : 


CARNEGIE INSTITUTION OF WASHINGTON 


WASHINGTON, D. C. 


THE MICROSCOPE 
= By SIMON H. GAGE, of Cornell University 


q Revised, Dark-field Edition (1927) now Available. 


= The Old and the New in Microscopy, with a special chapter 
on Dark-field Methods and their Application. 


Postpaid, $3.50 


Second Edition: Revised and Enlarged 


THE RAT: DATA AND REFERENCE TABLES 
Memoir No. 6: 548 pages. Bibliography: 2206 titles 
HENRY H. DONALDSON 
Published by THE Wistar INSTITUTE 
Philadelphia, Pa., U. S. A. Price, $5.00 


The Rat: A bibliography. 1924-19209. 
L. E. Drake and W. T. Heron. 
1353 titles—with subject index. 
Price—50 cents. 
Orders may be sent to 
The Wistar Institute, 36th Street & Woodland Ave., 
Philadelphia, Penna. 


SCIENTIFIC PERIODICALS 
Chemical, Medical and allied subjects. Complete 
*s, volumes and copies, bought and sold. Kindly 
send us a list of your wants and items of which you 
may wish to dispose. ; 


B. LOGIN & SON, INC. 
New York, N. Y. 


29 East 21st Street 


» COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


THE WISTAR INSTITUTE 
BIBLIOGRAPHIC SERVICE 


A condensed summary of each paper appearing in the 
journals listed below is issued prior to publication of the 
article in full. This distribution of abstracts enables a 
biologist to familiarize himself with contemporary re- 
search in a minimum of time, and to select the articles 
which he wishes to purchase in reprint form. To receive 
these abstracts he may subscribe to the Advance Ab- 
stract Sheets or to the Bibliographic Service Cards. 

The Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more abstracts, together 
with the price per reprint. Subscription rate is $3.00 
per year. 

The cards also are issued twice a month. In addition 
to the abstracts, the cards provide subject headings and 
complete bibliographic reference. The cards are con- 
venient for filing and library records. Price, $5.00 per 
year. 

At regular intervals the abstracts are assembled and 
published in book form with complete authors’ and 
analytical subject indices. Price, $5.00 per volume. 

Journal of Morphology and Physiology 
The Journal of Comparative Neurology 

The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
American Anatomical Memoirs 

American Journal of Physical Anthropology 
Folia Anatomica Japonica (Tokyo, Japan) 
Physiological Zoology (Chicago, Illinois) 


Stain Technology (Geneva, New York) 
Ecological Monographs (Durham, North Carolina) 


The Wistar Institute of Anatomy and Biology 


Thirty-sixth Street and Woodland Avenue 
Philadelphia, Pa., U. 8. A. 


THE LINGNAN SCIENCE JOURNAL 


Published by 
Lingnan University, Canton, China 


Annual Subscription, $3.00 
TWO SPECIAL VOLUMES JUST ISSUED 


Proceedings of a 
Science Conference 


during formal opening of Willard Straight 
Science Hall, containing 80 papers on the 
Biological, Physical and Medical (non- 
clinical) Sciences as they relate to China, 
by leading specialists in the Orient, in 
America, and in Europe. 


Two volumes .......... $7.00 postpaid 


Order from 


Trustees of Lingnan University 
150 Fifth Avenue, New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE WAVE LENGTH OF ATOMS 

At the Bartol Research Foundation, at Swarthmore, 
Pennsylvania, a stream of atoms has been made to be- 
have like immaterial waves scattered in many directions. 

Dr. Thomas H. Johnson, of the Franklin Institute, 
Philadelphia, has fired a stream of hydrogen atoms at 
the surface of a erystal of lithium fluoride and by ob- 
serving the spread of the reflected atoms has found the 
wave length of the atoms and has learned how the net- 
work of atoms on the crystal surface is fitted together. 

This discovery is the latest development in the great 
new branch of physics inaugurated in 1924 by the French 
nobleman and scientist, Prince Louis de Broglie, who 
first proposed to give matter the properties of waves. 
The revolutionary new wave mechanics, which threw 
many of the cherished notions of the nineteenth century 
overboard, has grown with amazing speed since its birth 
at the hands of de Broglie and now is the main weapon 
of investigators in attacking the intricate problems of 
the structure of the atom. 

The present experiments confirm these new theories of 
the wave-like behavior of all matter. The beam of atoms 
reacts with the surface in much the same way as would 
a beam of light waves. It is, in scientists’ language, 
diffracted. ’’ 

This sort of thing was never suspected until the arrival 
of the quantum theory in physics on which, for instance, 
television and the talking movies depend. A beam of 
light was supposed to consist of waves. On the other 
hand, atoms or electrons in motion seemed to be like 
bullets. 

This simplicity is all confused now. Light entering a 
photoelectric cell seems to act like a stream of particles, 
and it has been shown by two physicists of the Bell 
Telephone Laboratories, Drs. C. J. Davisson and L. H. 
Germer, that even electrons, those lumps of negative 
electricity which make the electric current, might, under 
special circumstances, behave like waves. These incon- 
sistencies have led physicists to think that the distinction 
between lumpy particles and smooth tenuous waves was 
rot so clear as they had thought. 

Dr. Johnson’s present experiments supply the last link 
in this chain of contradictions. He found that even 
atoms of hydrogen, apparently the most material of 
things, may become immaterial enought to act like waves 
breaking on a rocky shore when they are fired at the 
regular lattice work of a crystal. The atom waves are 
very short; that is, the distance from crest to crest of 
the waves is only about the diameter of an atom, one 
hundred millionth of an inch. 

X-rays have been used for some time to explore the 
interior of erystals. The shortness of the new atom 
waves enables them to do still more and disclose even the 
small irregularities of the surface. 

Before this work a crystal was regarded as made up 
like a super chess board with some four thousand mil- 


lion million squares on the square inch. Dr. Johngo) 
work shows that minute cracks break up the large boayj 
into a multitude of small ones having some four hundre 
squares on each. Enough atomic chess boards to tak 
eare of a gigantic chess match in which every member o} 
the human race engaged are to be found on an areg ¢} 
about one ten-thousandth of a square inch of crystal, 


COMET DISCOVERED ON 1902 PHOTO- 
GRAPHS 


THE remarkable Schwassmann-Wachmann comet which 
varies in brightness and remains in view of the earth 
throughout its circumnavigating of the sun existed at 
least twenty-five years before its discovery by the Ger. 
man astronomers at Hamburg in 1927. 

Leland E. Cunningham, of Harvard College Observa. 
tory, has discovered that a comet found by Dr. Karl 
Reinmuth, of Heidelberg Observatory, on photographic 


plates made in 1902 is the same as the now famow § g 


Schwassmann-Wachmann comet. The official announce. 
ment of identity of the two objects will be contained in 
Harvard College Observatory announcement, 159, nov 
being mailed to astronomers throughout the world. 

The famous comet that is named after its two Germa 
discoverers is unusual because it has a nearly circular 
orbit, remains more than half a billion miles from the 
sun traveling between the orbits of Jupiter and Satum, 
and undergoes sudden variations in brightness. 

For a comet it has an unusual behavior in its bright: 
ness. Professor George van Biesbroeck, at Yerkes 0b- 
servatory, finds that it changes its brightness suddenly, 
and early this year it had one peculiar outburst which 
changed its brightness a hundredfold within a few days 

Never is this comet seen with naked eyes. At its 
brightest it is only twelfth magnitude, which means tha! 
only powerful telescopes can catch it. This Schwas: 
mann-Wachmann comet is also probably the first com! 
that is observable all the way around its orbit. 

Although the comet was first discovered in 1927, i! 
has been given the designation of 1925II (Romul 
numeral two) in astronomical literature. This is becaus 
it was nearest the sun in 1925 and it was the secovl 
comet of that year to pass perihelion. 


RADIATION FROM VITAMINS 


Two of the vitamins, A and B, apparently give oJ 


some kind of a radiation that will affect the emulsio 
on a photographie plate in the same way that light av 
X-rays do. This is indicated by experiments perform! 
by Sophie Botcharsky, of London, and Anna Foering* 
of Paris. 

In the British scientific journal, Nature, they report 
as follows: ‘‘Photographie plates were covered wit! 
aluminum foil and letters were cut out of the foil cove 
ing the glass side. Extracts of vitamins A and B, bi? 
logically tested, were used to paint the letters VA and 
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SCHOOL 
AND SOCIETY 


EDITED BY J. McKEEN CATTELL 


JUNE 13 


Functional Approaches to the Study of Educational Pur- 
poses and Values: DAVID SNEDDEN. 

Trial and Error in the Development of the Elementary 
Course in Psychology: Cart E. SEASHORE. 

Educational Events: 
Statistics of British Universities; Unemployment of 
College Graduates in the Philippine Islands; The 
Boys’ and Girls’ Foundation in Hawaii; Summer 
Sessions; The Carnegie Foundation on College 
Athletics; Grants for Studies in the Humanities at 
Harvard Univ.; Honorary Degrees Conferred by Co- 
lumbia Univ.; Departments and Allied Organizations 
of the National Education Association; Conference 
to Formulate a Ten-Year Plan for Rural Education. 

Educational Notes and News. 

Discussion: 
Are We Neglecting the Elementary School? L. E. 
Leaver. The Unit Test: J. H. McCLosKEy. 

Special Correspondence: 
An Adventure in College Course Planning: Q. M. 
SmitH. Higher Education in China: H. C. E. Liv. 

Quotations: 
Catholic Students in Italy. 

Reports: 
The Ohio Decision and the College Program: Jay L. 
CHAMBERS. 

Educational Research and Statistics: 
The Present Status of Instruction in Social Psychol- 
ogy: Fuora M. FEARING and F. FEARING. 


JUNE 20 


What Is Actually Happening to the Liberal Arts College? 

WALTER R. SMITH. 

Invention and the School-book: H. G. Goon. 
Educational Events: 

Radio Conference in Vienna; The Transportation of 

Pupils to the Public Schools; The New Wisconsin 

Orthopedic Hospital; A New School of Art in 

Florida; Columbia University Graduate School of 

International Affairs; The New Haven Meeting of 

the American Library Association; Summer Work 

of Members of the Harvard Graduate School of 

Education. 

Educational Notes and News. 
Discussion : 

Some Reflections with Reference to Vocational Coun- 

seling: H. C. LEHMAN and P. A. Witty. We Need 

Less Logical and More Empirical Evidence: 8. M. 

Corey. . 
Special Correspondence: 

The New Curriculum at the U. of Buffalo: J. Parx. 
Quotations: 

Spanish Difficulties. 

Reports: 

Children’s Reading: R. L. Durrus. Conferences on the 
< Improvemeent of Teaching at the Univ. of Kentucky. 
uducational Research and Statistics : 

On the Measurement of Grading: C. A. MANEY. 


JUNE 27 


Research and Courses in Education: JoHN C. ALMACK. 
Latent Creatwe Ability: KENNETH P. ROUNSLEY. 
Educational Events: 
The International Children’s Hotel; British Educa- 
tion and Motion Pictures; Vocational Education in 
Porto Rico; The Division of Educational Institu- 
tions of the Methodist. Episcopal Church; State 
Appropriations and Legislation for Libraries; The 
Development of Recreation Centers; The Children’s 
Fund of Michigan; The Oberlaender Trust. 
Educational Notes and News. 
Discussion: 
Is High School Biology Functioning Properly? E. D. 
BuEKER. Have Superintendents a Code of Ethics? 
A. B. 
Special Correspondence: 
Social Adjustment through Hobby Groups: H. P. 
SCHWERING. 
Quotations: 
The Pennsylvania School Buildings Bureau; Ap- 
propriate Use of Professors. 
Reports: 
Board Rules Affecting the Status of Married 
Women Teachers in Ohio: LOGAN A. WAITS. 
Educational Research and Statistics: 
The Demand for Psychological Counselors in the 
Public Schools: GoopDWIN WATSON. 


JULY 4 


To-day’s Challenge to the College: Lotus D. CorrMAn. 

Educational Events: 
British Universities and the Land Tax; The Schools 
of China; A Test on the Value of Sound Films; 
Survey of the Supervised Playgrounds in New York 
City; Gifts and Bequests to Universities and Col- 
leges; One-room Schools; The Pennsylvania Super- 
intendent of Public Instruction. 

Educational Notes and News. 

Quotations: 
Federal Library Grants; Parents and the Schools ; 
The Chicago Schools. 

Books and Literature: 
Woody’s History of Women’s Education in the 
United States: FLETCHER HARPER SWIFT. 

Societies and Meetings: 
The Philadelphia Meeting of the National Catholic 
Educational Association: R. WALTERS. 

Educational Research and Statistics: 
A Method of Forecasting College Success: C. F. 
Ross. 
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Book Reviews. 
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VB on the glass side. The vitamin A used was ether 
extract of dried ox-liver, the solvent being removed in 
nitrogen. Vitamin B was water extract of purified 
brewers’ yeast. The plates, wrapped in black paper, 
were left for three days; on development, clear images 
of the letters were obtained. 

‘*To confirm the results, vitamins A and B were sealed 
in two separate glass tubes, and the experiment was re- 
peated. Very sharp images were again obtained. 

‘‘An extract of vitamin A prepared in a Paris re- 
search laboratory was investigated in the same way. It 
also gave positive results. 

‘* Vitamins destroyed but not carbonized did not affect 
the plates. 

‘*Two solutions, one ten times stronger than the other, 
of vitamin A in paraffin oil and vitamin B in water, were 
compared. The plates showed clearly difference in 
strength. Control experiments of pure solvents gave 
unfogged plates. 

‘‘Tt is interesting to note that the effect of vitamin B 
is similar to that of vitamin A, although the two vita- 
mins are of different origin. 

‘*The experiments were repeated several times, and 
the same definite effect was present. We are proceeding 
with our research into these effects.’’ 


ELECTRICITY FROM THE TIDES 
AN experimental power plant which generates elec- 


_ tricity continuously from the ebb and flow of the tides 
‘has been constructed and successfully operated at the 


Avonmouth Docks, in the Bristol Channel. 

The plant is the invention of Paul Shishkoff, formerly 
a Russian subject. It includes a novel method of storing 
the excess power produced at low tide so that a con- 
tinuous supply of energy can be obtained at all times. 
The capacity of the installation is three hundred horse- 
power. 

The sea fills up the dock at high tide. As the tide 
recedes, water from the high level is run through a pipe 


_. to drive a water wheel of standard type. The vertical 


shaft of this wheel is connected to an alternating current 
generator which produces electric power. 

The difference in water level between the inside and 
outside of the dock varies from seven feet at high tide 
to 32 feet at low tide, and when this working head of 
water is at its greatest more power is produced than the 
generator can take care of. 

At these times a water brake on the shaft with the 
driving wheel is used to store the excess power. This 
brake really churns water and thus heats it. The water, 
heated to 390 degrees Fahrenheit, enters a large vessel 
called an ‘‘accumulator,’’ where it is kept under 200 
pounds per square inch pressure until the direct power 
supply from the water wheel falls off. 

The superheated water from the accumulator is now 
released under reduced pressure to form steam. Heat 
necessary to produce vaporization is derived from the 
remaining water, which is slightly reduced in tempera- 


ture. 
This steam drives a turbine connected to a generator. 
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Thus power is available even when the low-tide level cay 
not be used directly. The exhaust steam from the tur. 
bine is condensed and returned to the brake where it js 


‘again heated at times of maximum power. 


The pumping of water to a higher level by means of 
excess power is the only other practicable means of stor. 
ing power. Apart from the use of this new scheme in 
connection with the tides, it is of great interest in that 
it provides possible answer to the important engineering 
problem of storage. 

Mr. Shishkoff has proposed that a larger model of his 
system be constructed in the Severn River. An artificial 
basin of 1244 square miles is planned to make available 
enough water for generating 160,000 kilowatts at peak 
load. This development, it is claimed, would not inter. 
fere with the tidal flow or with navigation in the Severn, 

It is claimed that electricity at forty-four hundredths 
of a cent per kilowatt-hour could be made by such an 
installation, which compares favorably with a coal- 
burning plant of the same capacity. 

A rival scheme designed by a Swiss engineer, Hu- 
guenin, would require the building of a large dam and 
would use two-way flow turbines. It is still in the theo- 
retical stage. 

The Bay of Fundy, Nova Scotia, has a difference in 
tide level of 35 feet. A large power scheme for this 
site involving the building of a big dam has been worked 
out in considerable detail. A similar project for Aber- 
wrack, near Brest, France, has been approved by the 
French Government and is in process of construction. 


DENTAL DISEASE CONTROLLED BY DIET 

DENTAL caries, a disease in which the teeth decay and 
cavities form, can be controlled by suitable diet, it ap- 
pears from the report to the American Dental Associa- 
tion of Dr. R. W. Bunting, Dr. Philip Jay and Dr. 
Dorothy Hard, of the University of Michigan School of 
Dentistry. 

These investigators carried on an experiment in caries 
control for one year in three large groups of children in 
public schools and orphanages. The children were given 
a varied diet, fortified by one quart of milk and some 
green vegetables and fruit for each child every day. 
They were not given either cod liver oil or viosterol. 
They had no sugar on cereals or in beverages, very little 
sweetened preserves and pastries, and little or no candy. 

‘‘The elimination of sugar was made on the assump- 
tion that the average child consumes more carbohydrate 
in this form than is required and that such over-con- 
sumption of sugar perverts the appetite for other neces- 
sary food factors, thus unbalancing the diet.’’ In addi- 
tion to the diet, a mouth wash of hexylresorcinol diluted 
with three parts of water was used daily. 

At the beginning of the experiment, the teeth were 
earefully examined and their condition recorded, with 
actual drawings of the approximate size and location of 
all cavities and fillings. At the end of the year, the 
children were examined again in the same manner, and 
the results of the two examinations compared. 

In three groups in which fairly adequate diets weré 
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RECENT SCIENTIFIC BOOKS 


which by arrangement with The Science Press are offered by 
G. E. STECHERT & CO., 31 East 10th St., New York 
to which firm orders should be addressed 


MATHEMATICS—PHYSICS 
Dingler, Hugo. Philosophie der Logik und Arithmetik. 
200 pp. $2.35. 
Jaffe, George. Zwei Dialoge ueber Raum und Zeit. 


pp. iv+104. $1.25. 


Knopp, Konrad. Theorie und Anwendung der wnend- 
lichen Reihen. 3rd ed. Ill. pp. xii+582. $9.50. 


Knuess, Adolf. Ist das Problem der Dreiteilung eines 
Winkels geloest? Math. Abh. mit Konstruktion u. 


Beweis. Ill. 39 pp. $1.01. 


Kossmat, Franz. Das Erdbild und seine V eraenderungen. 
Il. 66 pp. (Aus Handbuch der Experimental-Physik) 


$-.72. 


Mueller, Emil. Vorlesungen ueber darstellende Geome- 
trie. Vol. 3: ‘*Konstruktive Behandlung d. Regel- 
flaechen.’’ 153 ill. pp. viii+ 303. $8.40. 


Rothe, R. Hoehere Mathematik fuer Mathematiker, 
Physiker und Ingenieure. Pt. II: ‘‘Integralrechnung, 
unendliche Reihen, Vektorrechnung nebst Anwendungen. 
2nd ed. $1.54. 


v. Sanden, H. Darstellenden Geometrie. 
(Teubners Math. Leitfaed. 2) $1.54. 


Beispiel-Sammlung zur Arithmetik 
139 pp. (Sig. Goeschen 48) 


114 ill. 


Schubert, Hermann. 
und Algebra. 4th ed. 


$-.45. 


Waerden, Bartel L. Moderne Algebra. 
ung von Vorlesungen v. Artin and Noether. 
viit+ 216. $3.96. 


Walther, Alwin. Begriff und Anwendungen des Differ- 
entials. Mit bes. Beruecks. d. Beduerfnisse d. Untedd. u. 
d; Naturwissenschaften. 2nd ed. 38 ill. 95 pp. $1.34. 


Unter Benutz- 
Pt. II. pp. 


CHEMISTRY AND CHEMICAL TECHNOLOGY 


Davidsohn, Isser. Die Bleichung der Ocle, Fette, Wachse 
und Seifen. Ill. pp. xii+ 269. $5.04. 


Dralle, Robert. Die Glasfabrikation, Vol. II. 
by Gustav Keppeler. 673 ill. 600 pp. $13.20. 


Engelhardt, Viktor. Handbuch der technischen Elektro- 
chemie. Vol. I. 1: ‘*Die technische Elektrolyse waes- 
seriger Loesungen.’’ 239 ill. pp. xix+613. $13.92. 


Heydenreich, F. A. Die deutsche Steinkohlenteerin- 
dustrie u. ihre wirtschaftliche Zusammenhaenge. Ill. 
pp. xvi+ 256. $5.90. 


Hofmann, Karl A. Lehrbuch der anorganischen 
Chemie. 7th ed. 101 ill. pp. xvi+ 784. $5.52. 


Hueckel, Walther. Theoretische Grundlagen der or- 
ganischen Chemie. 2 vols. Ill. pp. xvi+762. $10.56. 


Mayer, E. W. & Schwartz, H. Flotation. 180 ill. pp. 
xu+450. (Chemie und Technik d. Gegenwart) $6.72. 


Prausnitz, Paul & Reitstoetter, Josef. Elektrophorese, 
Elektroosmose, Elektrodialyse in Fluessigkeiten. 54 ill. 
Pp. xii+307. $4.80. 


2nd ed. 


CHEMISTRY AND CHEM. TECHNOLOGY— 


Continued 
Slotta, Karl Heinrich. Grundriss der modernen Arznei- 
stoff-Synthese. 2& plates. pp. x+202. $4.80. 
Stiasny, Edmund. Gerbereichemie. (Chromgerbung) 
114 ill. 149 tables. pp. xi+586. $11.28. 
Stoller, v. Buelow-Dienemann. Alluviwm. Ed. by 
Ahren, Bentz, v. Buelow, Dienemann, ete. 42 ill. pp. 


xii + 424. 
$7.80. 


(Handb. d. vergl. Stratigraphie Deutschland) 


Swoboda, Julius. Technologie der technischen Oele und 
Fette. 122 ill. pp. xii+460. $7.80. 


GEOLOGY—GEOGRAPHY 


Bubnoff, Serge. Grundprobleme der Geologie, e. Einf. 
in Geolog. Denken. 48 textill. pp. viii+237. $2.78. 


Deecke, Wilhelm. Hydrographie des Kaiserstuhls. Il. 
41 pp. $1.68. 


Deutschland. Landsschaft und Baukunst. Ed. by R. 
Huch, M. Huerlimann, F. Lampe, W. Meier, ete. pp. 
Ixiii+ 304. (Orbis terrarum) $6.24. 


Geilinger, Walter. Der Kilimandjaro. Sein Land und 
seine Menschen. 156 ill. pp. 182. $2.88. 


Handbuch der vergleichenden Stratigraphie Deutschlands, 
hrsg. v. d. Preuss. Geolog. Landesanst. I: Alluvium, ed. 
by J. Stoller. 42 ill. pp. xii+424. $7.80. 


Philippson, Alfred. Grundzuege der allgemeinen Geo- 
graphie. Vol. II. 2: Morphologie. Pt. 2. 2nd ed. 226 
ill, pp. vili+551. $5.95. 


BOTANY 


Heuser, O. E. Die Luzerne. Eigenschaften, Anbau u. 


Verwertung einer wertvollen Futterpflanze. 70 ill. 236 
pp- $3.00. 
Neues Handbuch der Tropischen Agrikultur. Ed. by 


Costenoble, Ettling, Fiebrig-Gertz, Hoffmann, Kempski 
& Zickmantel. Vol. IV. 89 ill. 116 pp. $5.28. 


Ihre Anwendung in 
383 pp. 


Popoff, M. Die Zelistimulation. 
der Pflanzenzuechtung und Medizin. 45 ill. 
$6.24. 


Ruebel, E. Ergebnisse der Internationalen Pflanzen- 
geographischen Exkursion durch die Tschechoslowakei 
und Polen 1928. 328 pp. (Veroeffentl. d. Geobot. Inst. 
Ruebel in Zuerich, H. 6) $3.17. 


Tischler, Georg. Pflanzliche Chromosomen-Zahlen. 
Nachtr. 1. 115 pp. (Tabulae biologicae. 7) $3.36. 
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provided, active caries were almost negligible and old 
cavities were quite uniformly arrested. In two groups 


in which the diets were not carefully planned, the dental. 


disease was very rapid and active in its course. Fur- 
ther similar studies are planned. 


THE INFORMATION OF KINDERGARTEN 
CHILDREN 

A HOT political campaign may get grown-ups terribly 
excited, but it leaves no impression on children of kin- 
dergarten age. When the question ‘‘Who is Herbert 
Hoover?’’ was put to 100 youngsters between five and 
six years old, not one could answer. Only one knew 
who Al Smith is. Yet 87 knew what Lindgergh did and 
Andy Gump was familiar to 74. 

These questions were asked in the course of an in- 
vestigation conducted by Cathryn A. Probst, at the 
Institute of Child Welfare of the University of Minne- 
sota to find out how much information, and what kind, 
is the equipment of the child when he enters the first 
grade of the public school. The results of her study are 
published in the current issue of Child Development. 

Despite the rarity of the horse, every one of the chil- 
dren knew that this animal has four legs. The only 
other questions which no one missed were ‘‘What do we 
use to cut cloth?’’ ‘‘What do you use to cut meat?’’ 
and ‘‘What do you use a saw for?’’ Among the other 
easy questions were those dealing with the seasons of 
the year, the functions of the dentist and barber, the 
colors of the flag, and a few of the simplest natural his- 
tory questions. 

Some of the errors were amusing. According to some 
of the children, a carpenter fixes carpet sweepers; but- 
termilk is made by butterflies; baking powder is used 
by ladies on their faces; a plumber pulls out plums, and 
a man who raises corn or wheat is called a bachelor. 

It was rather surprising that only 11 knew what Cin- 
derella’s coach was made of; and only 9 knew how 
many wings a butterfly has. 

The occupation of the parents made a great difference 
in the range of information of the children. On only 7 
out of the total of 132 questions did the children of 
semi-skilled and unskilled laborers excel the children of 
the more trained occupational groups. These questions 
included ‘‘How many eggs in half a dozen?’’ ‘‘What 
time is it at noon?’’ ‘*‘Who is Dempsey?’’ ‘‘ How many 
horns has a cow?’’ ‘‘ How many wings has a butterfly?’’ 


‘“What must you not do in tin-tin? (a game)’’ and 


‘*What must you have to play anty-over?’’ 
Boys were better than girls on all types of questions 
except those dealing with weather and other natural 


phenomena. 
ITEMS 

M. RosenBLooM, of the Faculty of Sciences of the 
University of Paris, has feund that the particles from 
some radioactive atoms like radium consist of distinet 
groups of equal speeds, the speeds of the groups, how- 
ever, being different. This gives a means of finding out 
the structure of the small core of the atom, which is the 
present goal of atomic physical research. The most 
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typical mode of disintegration of radium and other 
radioactive bodies is by the expulsion of alpha Particles 
with great velocity and energy. These are helium atom 
cores. It has long been known that from a given ele. 
ment the helium particles appear to be expelled with the 
same characteristic speed. This indicates that the alpha 
particle occupies a certain definite energy level in the 
atom which is defined by so-called quantum conditions, 
In the radioactive thorium-C atom, which has now been 
found to consist of a number of distinct groups each 
characterized by a certain speed, Lord Rutherford has 
pointed out, these groups disclose the existence of sey. 
eral energy levels within the nucleus. Ordinary electro. 
magnets are not able to cause sufficient deflection but 
with the assistance of the magnet Professor Aimé A, 
Cotton, at the Sorbonne, can bend the alpha particles 
round in a semi-circle and separate them out. 


AN electric lamp converting current into light com- 
pletely without producing heat at the same time has 
been operated in a laboratory experiment by Dr. M. 
Pirani, director of the Society for the Study of Electric 
Lighting in Berlin. The new tube is not suitable, how- 
ever, for domestic or industrial lighting. The invention 
of a ‘‘cold light’’ that would avoid wasting 80 to 90 
per cent. of the current as heat, as in the ordinary lamp, 
has been the goal of physicists and engineers for years. 
Dr. Pirani’s new light, however, is actually heated by a 
furnace on the outside. The tube is a modification of 
the gas discharge tubes used by neon lights in adver 
tising and recently brought to a 30 per cent. efficiency 
by Dr. Pirani. He now finds that if the losses due to 
the higher temperature of the discharge tube are taken 
care of by a separate source of energy, that 370 lumens 
or light units can be obtained per watt of electricity. 
This represents a completely heatless conversion of elec- 
tricity into light energy. 


COMMON ordinary soapsuds, particularly hot ones, are 
extremely good agents for killing germs, Dr. Joli E. 
Walker, of Opelika, Alabama, has reported to the re 
cent meeting at Chicago of the American Medical Asso- 
ciation. The results of his own and other investi- 
gations show that the germs of pneumonia, meningitis, 
diphtheria, syphilis, gonorrhea, influenza and the strepto- 
coceus germ were all killed in about two minutes by 
comparatively weak solutions of soap in cool water. The 
soapsuds compared favorably with many newly-synthe: 
sized chemicals in germ-killing power. The brand of 
soap apparently made no difference, brown laundry soap, 
floating white soap, perfumed toilet soap, coconut oil and 
olive oi] soaps and soap made according to the standards 
of the U. S. Pharmacopoeia were equally effective. 
‘<When properly used for cleaning the hands or for 
washing out eating utensils, soaps are undoubtedly 
potent factors in preventing the spread of diseases due 
to these organisms.’’ However, the germ of typhoid 
fever and the staphylococcus organisms are not destroyed 


by soaps. 
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McGra 


has just published 
a new volume in the 
International Chemical Series 


CHEMISTRY FOR STUDENTS 
OF 


AGRICULTURE AND 
HOME ECONOMICS 


By Robin C. Burrell 


Assistant Professor of Agricultural Chemistry 
Ohio State University 


459 pages, 5!4x 8, 77 illustrations, $3.50 


This is a textbook for students who do not intend to become specialists in the field of 
chemistry, but who need a well rounded course in this subject in order to pursue intel- 
ligently many other courses in a College of Agriculture or a School of Home Economics. 
This book is designed also to furnish the practical chemical foundation upon which 
these students must build in later life in order to appreciate and use effectively the ever 
increasing number of applications of chemistry to everyday life in the home and in 


scientifie agriculture. 
The book is thoroughly scientific, and aims to develop scientific habits of thinking. 


The five main divisions of the book are: 

Fundamental Principles of General Chemistry. 
Analytical and Synthetic Chemistry. 
Organic Chemistry. 

Biological Chemistry. 

Chemistry and the World’s Work. 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


370 Seventh Avenue 
New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


NEW CHECK ON THE EARTH’S AGE 


NEW measurements on a very old mineral have given 
the possibility of a new accurate determination of the 
time since the molten earth cooled sufficiently to form 
a solid crust. This new glimpse into the past of the 
earth comes as a result of the work of Dr. A. von Grosse 
and Dr. J. D. Kurbatow, working at the Institute of 
Technology in Berlin. 

That the earth is at least eighteen hundred million 
years old is one of the conclusions recently reached as a 
result of studies in physics and geology by the Com- 
mittee of the National Research Council. A revision of 
previous caleulations may be necessary, however, since 
the recent work. Physicists have grown accustomed to 
changing their estimates on this problem from time to 
time. During the last century, before the discovery of 
the radioactive atoms like radium, Lord Kelvin was quite 
sure that the sun even could not be older than fifty mil- 
lion years; and of course the earth had to be younger 
than the sun. 

The new research in Berlin indicates that the ratio of 
actinium to radium is four per cent. in the ‘‘ Wilberforce 
uranite’’ examined. This fact gives a new check-up on 
the reliability of the most accurate clocks used by 
physicists in solving this problem. Those clocks are 
provided by the unchanging disintegration of heavy 
radioactive atoms into lighter atoms. 

As this process has been going on for millions of years 
at the same rate as now, it is possible by measuring the 
amount of lighter atoms formed to know how long the 
break-up has been going on. These lighter atoms are 
very similar in nature to lead, and can not be distin- 
guished from it by ordinary chemical means. Separate 
clocks are given us by three different chains of elements 
which start from uranium, thorium and the yet-unknown 
parent of proto-actinium. The end of the uranium chain 
is radium ‘‘G,’’ of the actinium chain is actinium ‘‘D.’’ 
By measuring the amounts of lead, uranium and thorium 
and the relative amounts of radium G and actinium D 
two independent checks on the age of the earth can be 
obtained from the radium clock. 

The new figure given for the actinium-radium ratio is 
different from that accepted by the National Research 
Council Committee: three per cent. At present the 
greatest possible age for our planet is believed to be 
3,000 million years. 


BALL LIGHTNING 

BALL lightning, one of the rarest, strangest and least 
understood of natural electrical phenomena, has recently 
been the subject of an unprecedented amount of discus- 
sion in scientific circles. In the hope of getting new 
light on this mysterious phenomenon, Dr. W. J. Humph- 
reys, meteorological physicist of the U. 8S. Weather 
Bureau, wants reports from everybody who has observed 
it. He has given a list of questions on the subject to 


Science Service, with the request that observers of }a)j 
lightning send their answers to him, at the U.S. Weathe 
Bureau, Washington, D. C. 

Ball lightning is quite unlike the ordinary, almos 
instantaneous electrical discharge that constitutes ordj. 
nary lightning. It is a slow, long-continuing discharge 
that floats through the air or runs along the ground iy 
the shape of a ball, or sometimes the shape of a pear, 
The color varies from red through blue to dazzling white, 

These glowing balls often enter houses, coming down 
the chimney or entering through a window or door or 
even a crack. They float or glide around, sometimes 
with a fluttering or crackling noise, but seldom do any 
harm. There are no cases on record of persons injured 
by them; though Dr. Humphreys reports an amusing 
story that came to him of a too-curious pig that nosed 
one with his snout and was stunned when the ball literally 
‘“blew up in his face.’’ 

Dr. Humphreys’ list of questions follows: 

Who saw it? Names and addresses of all witnesses 
should be given. 

Where and when was it seen? Location, date and 
time of day should be as exact as possible. 

Did it come at the beginning, middle or end of the 
storm ? 

Did it oceur indoors or out? 

If indoors, how did it get in and how did it leave? 

Was there one ball, or were there more than one? 

How long did it last? 

What were its size, shape and color? 

Was its outline sharp or fuzzy? 

Did it make any noise? 

Did it leave an odor? 

Did it move or stand still? 

If moving, did it go with the wind or against it? 

Was its movement vertical, horizontal or at an angle! 

How fast did it move? 

Was its movement smooth or in jerks? 

What were its effects? 

Dr. Humphreys is especially hopeful that some one 
may succeed in getting a photograph of a ball lightning 
discharge. No really well authenticated photograph of 
this kind has ever been taken. 


NARCOLEPSY 


A succEssFUL method of treating a strange diseas 
has been reported to the American Medical Association 
by Dr. John B. Doyle and Dr. Luman E. Daniels, of the 
Mayo Clinic. Some people who suffer from this diseas 
fall down when they laugh or get excited. Physiciat 
eall this symptom cataplexy.. Suddenly, when anything 
arouses the patient’s emotions, his muscles become weal, 
and he can not stand. 

Another symptom seen in this disease is an irresistible 
desire to sleep. The afflicted person may be conducting 
business, he may be driving an automobile, it makes ™ 
difference what. He must sleep, and he does, whatev? 
the consequences to himself and others may be. The 
name for the disease, including both the weakness a" 
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the sleepiness, is narcolepsy. It was recognized as a 
distinct condition in 1880 by Gélineau, a French physi- 
cian, 

In most eases of narcolepsy no cause for the condition 
has been found. Consequently, in the fifty years since 
the disease was identified and named, many treatments 
have been tried, none of which has had much success, 
except perhaps the glandular treatment of Dr. J. Ratner 
and of Dr. Beyermann, two German physicians. 

Recently, however, Drs. Doyle and Daniels have em- 
ployed ephedrine, a vegetable drug, introduced into this 
country less than ten years ago by a Chinese physician, 
Dr. K. K. Chen. Six patients whom Drs. Doyle and 
Daniels have treated, and two who were treated after 
their method by Dr. H. A. Collins, have been relieved of 
symptoms, most of them completely. 

The discoverers of this treatment do not claim that 
they have a cure for this disease, for the patients must 
continue to take the medicine, and some possibly would 
have to take more of it than would be good for them, 
for the drug is powerful. However, several hopeless 
patients thus far have been restored to usefulness and 
happiness, and, since this treatment is not difficult for 
a competent physician to administer, there is nothing to 
prevent its wide use. 


THE SURINAM TOAD 


THE Surinam toad, a rare and most curious species that 
carries its eggs and young in pockets on its back, will be 
the main objective of Dr. William M. Mann, director of 
the U. S. National Zoological Park, when he leaves on 
July 22 for an expedition into British Guiana. There 
are a lot of other animals in South America he would 
like to have, Dr. Mann told Science Service, but his heart 
is especially set on getting a collection of these interest- 
ing toads for the new reptile house in the Washington 
zoo, the newest and finest show-place for cold-blooded 
animals in America. ; 

The Surinam toad shares its peculiar form of maternal 
solicitude with the kangaroo, a mammal, rated much 
higher on the evolutionary scale. It differs from the 
kangaroo, however, in carrying its offspring on its back 
instead of in an abdominal pouch. 

When the female produces her eggs, she develops deep 
pockets all over her back, each of just the right size to 
hold an egg. With the assistance of her mate, she man- 
ages to get her eggs into the pockets, where a natural 
sealing substance closes them in. 

There they remain until they hatch, and indeed until 
the toadlings that emerge from them are ready to hop 
out and make their own way in the world. For the 
tadpoles of the Surinam toad, though they have gills 
and tails like toad tadpoles everywhere, never get a 
chance to swim until they are full grown. They pass 
through all the changes of their infancy in the mother’s 
back-pockets, sticking their heads out through the cov- 
ers, until at last their legs are grown. Then, relieving 
their mother of the burden of parenthood in a most lit- 
eral manner, they hop along their independent jungle 
way. 
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Dr. Mann stated that though these toads are cop. 
paratively rare he has good hopes of getting at least 
one, and with luck may bring back half a dozen or more, 
He expects also to bring back many cages full of other 
strange animals not yet represented in the Nationa] 
Zoological Park collection. 


BELIEF OF INDIANS IN EVOLUTION 

Lone before Darwin, native Americans of the South- 
west were teaching their children evolutionary ideas as 
a matter of course. This chapter of the ancient history 
of evolution in America is pointed out by Arthur Wood- 
ward, curator of history at the Los Angeles Museum. 

For centuries the Zuni Indians have believed in eyo- 
lution. The evidence is their creation myths, and also 
ancient fetishes of stone carved in the form of animals, 
Dr. Woodward states that ‘‘Frank Cushing, that im- 
mortal ethnologist and primal recorder of Zuni folk- 
lore, set down the Zuni tale of ‘The Drying of the 
World’ and the evolution of the Zuni from small, reptile- 
like forms to men who walked upright and lived as men. 

** According to the Zuni, in early days men, or at least 
the ancestors of men, lived in the bottommost of four 
caves beneath the earth. Then, the Two Culture Heroes, 
sons of the great Sun Father, took pity on the people 
and by means of cane ladders permitted them to crawl 
from the lowest level to the next cave. Here it was a 
bit lighter and the people began to assume upright 
forms. They multiplied and became restless, seeking 
higher levels. In this second cave they learned more of 
speech and began assuming a tribal identity. 

‘*By means of a third ladder they ascended to the 
third cave which was brighter, and here they began to 
long for the outer world. In each climbing some were 
left behind. In the fourth cave, those who could crawl 
up the cane ladder became full-fledged Zuni, having been 
taught the arts by the Twin Culture Heroes. 

‘* However, the earth was then very moist, and strange 
creatures and man-eating animals roamed the wet 
surface. 

‘*To protect men from the fierce monsters, the Cul- 
ture Heroes shot magic arrows of lightning. Some of 
the huge beasts died where they stood and their bones 
turned to stone and were buried in the earth. 

‘‘The Zuni are not surprised when fossil remains are 
found now-a-days. They know those gigantic animals 
roamed the earth when it was new. They know men 
evolved slowly from lower forms.’’ 

The Two Culture Heroes allowed the spirits of the 
giant beasts to linger in the fossil remains. These 
powerful forces, the ancient Zuni hunters converted t0 
their use in hunting and war. They did it by making 
little stone fetishes representing the animals. By feed- 
ing and propitiating the little stone figures, they could 
eall upon the spirits for aid. The first evolutionists of 
America were practical as well as theoretical. 


DETECTION OF FAULTS IN RAILS 
TELLING what the inside of a sound-looking locomotive 
rail is like without waiting for a train wreck to disclose 
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the fact is an achievement of science that is daily saving 
lives. In a report to the American Institute of Elec- 
trical Engineers, H. C. Drake, engineer of Sperry Prod- 
ucts of New York, explains how this is accomplished 
with the detector car, the new safety patrolman of the 
railroad. 

The detector car, which is a small, self-propelled rail- 
way car, moves along the track at six miles per hour 
when examining rails. It labels the faulty rails whose 
smooth exterior deceives track-walkers of the hidden 
danger lurking in them. Operating on the principle 
that an electric current flowing through a rail must pass 
around any break in the metal, the detector car records 
this electrical deviation and marks the bad spot with 
a streak of paint. 

Early in 1927, it was demonstrated in the laboratory 
that electricity could be used successfully to diagnose the 
ills, if any, of steel rails. After months of experimenta- 
tion the first detector car was constructed for the Ameri- 
ean Railway Engineering Association. 

Since its acceptance in 1928 by this group, detector 
ears have been placed in use on several railroads, and 
the number of bad rails located is mute evidence of the 
disasters averted. The human eye is always able to find 
eracks in rails extending to the surface, but it has re- 
mained for the detector car to see through the steel and 
prevent track failures, previously accounted for as an 
“*act of God.’’ 

ITEMS 

Worp of important discoveries has been received by 
the Bureau of American Ethnology from the largest 
archeological excavation which the bureau has ever at- 
tempted. The expedition, led by Dr. Frank H. H. 
Roberts, Jr., is working at an undisturbed prehistoric 
Indian site near Allentown, Arizona, and has unearthed 
four burials and numerous pieces of pottery, weapons 
and ornaments. Indians probably inhabited the village 
from the latter part of the first Pueblo period, which 
ended about 500 A. D., until some time in the third 
Pueblo period, which ranged from 900 to 1200 A. D. 
It is planned to excavate and restore the entire pueblo, 
placing it in as near original condition as possible. A 
staff of 35 workers is assisting Dr. Roberts, who con- 
siders that from three to five summers’ work will be 
needed to restore completely the ancient site. 


MOLTEN platinum gives the world its best standard of 
light. At the National Bureau of Standards four physi- 
cists have produced this new light standard. Using an 
idea suggested by Dr. G. K. Burgess, now director of 
the Bureau of Standards, and his associate, the late Dr. 
©. W. Waidner, the platinum light standard was tested 
experimentally by Dr. H. T. Wensel, William F. Roeser, 
L. E. Barbrow and F. R. Caldwell, of the bureau’s staff. 
A flame of standard type burning fuel at a known rate 
has been used in the past as a standard, but its bril- 
liance varies with changes in atmospheric conditions. 
Platinum, pure to one part in 30,000, is fused electrically 
in crucibles of thorium oxide. Comparisons with its 
light are made when the platinum is melting or freezing. 
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Its temperature then is about 3,200 degrees Fahrenheit. 
Light produced under these circumstances is remarkably 
constant. Reproducibility is of first importance for , 
standard and the values of the platinum standard are 
repeatable to a tenth of one per cent. The precise value 
of the new light standard is 58.84 international foot 
candles per square centimeter. 


ELECTROLYSIS, or electric separation of the elements 
in a chemical solution, is carried on in a new way by a 
process invented by Professor Alfons Klemene, of the 
University of Vienna. In ordinary electrical separa. 
tions, both positive and negative electrodes are immersed 
in the solution to be treated, and each takes out the 
atoms or atom-groups that are attracted to it. In Pro. 
fessor Klemenc’s process, the negative electrode is sus. 
pended above the surface of the liquid, and separated 
from it by an air space. When the current is turned 
on, a stream of electrons is given off by the electrode 
into the air. The electrical phenomena that accompany 
this kind of electrolysis are quite different from those of 
ordinary electrolysis. Electrolytic reduction is carried 
on more easily, and electrolytic oxidation proceeds much 
more intensely. 


A NEW source of the recently discovered metal, 
rhenium, which contains up to one per cent. of rhenium 
has been announced in Berlin by its discoverers, Dr. 
Walter Noddack and Dr. Ida Noddack. Previously the 
best ore from which the new metal could be obtained 
contained only one part of the metal in 660,000 of the 
ore. Dr. Walter Noddack has been seeking a more 
plentiful source of the metal for several years. 
Rhenium, number 75 in the order of the elements, which 
was discovered a few years ago, is chemically similar to 
the common element manganese with which it often oc- 
curs in minerals. Several thousands of tons of rhenium 
and rhenium compounds have been distributed among 
scientists throughout the world. They will study the 
properties of the new element on a larger scale than 
hitherto. 


By producing artificially the freezing and thawing 


conditions destructive in nature to concrete works, the 
investigators, Professor F. C. Lang and Professor C. A. 
Hughes, of the University of Minnesota, have evolved 4 
test for gravel pebbles helpful to concrete engineers. 
The procedure consists essentially in immersing a sample 
for a few minutes in water at approximately 212 degrees 
and 35 degrees Fahrenheit and also in a brine solution 
below freezing. The samples are dried and passed ove! 
special sieves to determine the extent to which they 
break down. The test is then carried on with that part 
of the sample retained on the sieve. A definite per cent. 
of the sample passing through the sieve is set as the 
limit, and any sample showing greater disintegration 8 
regarded as unfit for use in concrete in exposed pos 
tions. This test is important in view of the fact that 
a relationship has been found between the durability o 
these coarse materials and the concretes in which they 
are used. 
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include new problems which better illustrate some of the points of difficulty. 
Many of the problems already found useful are retained, however, in the 
present edition. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


FILTERABLE AND NON-FILTERABLE 
BACTERIA 
By Dr. FRANK THONE 
Science Service Staff Writer 


Copyright 1931 by Science Service 


GIVING germs human proteins to eat is the key to the 
revolutionary experiments by which Professor Arthur I. 
Kendall, of the Northwestern University Medical School, 
has made invisible germs visible and caused visible ones 
to vanish into filterable viruses. 

This work, hailed as the greatest stride that bae- 
teriology has taken since the days of Pasteur, indicates 
that many, possibly all, the germs we know can change 
from visible to invisible and back again, according to 
what they feed on. 

It has hitherto been impossible to cultivate the in- 
visible germs of such diseases as influenza, smallpox and 
measles outside living bodies. Professor Kendall be- 
lieved this to be due to the fact that all laboratory 
workers offered them the wrong kind of food. All tra- 
ditional germ diets were made of such things as beef 
tea, gelatin, etc., containing the decomposition or break- 
down products of proteins. But in human and animal 
bodies, natural prey of disease-causing germs, there are 
almost none of these; germs naturally feed on the pure 
proteins themselves. 

Professor Kendall undertook to get a high-protein 
ration for his germs. He took pieces of small intestine, 
human, dog, pig or rabbit, and after treating them 
chemically to remove the breakdown products, made a 
culture fluid with what was left. Planted in this, blood 
from human ‘‘flu’’ patients caused the fluid to become 
cloudy. A few drops of this cloudy fluid injected into 
a rabbit’s vein gave the animal all the typical symptoms 
of the ‘‘flu.’’ Transferred from this ‘‘K medium,’’ as 
Professor Kendall ealls his fluid, to the old-fashioned 
germ foods, the germless fluid soon developed thriving 
colonies of tiny round germs. These appear to be the 
visible form of the elusive and long sought influenza 
germ. 

Having induced one invisible germ to come out and 
become visible, Professor Kendall tried his hand with 
others. He also took germs that have hitherto been 
known only in their microscopically visible form, on 
old-fashioned culture media, and grew them in his new, 
high protein eultures. Every one of them turned from 
visible into invisible form. He filtered the invisible 
form germs through a porcelain filter so fine that some 
organic molecules can not pass through it. He took the 
fluid that came through and planted it on the old- 
fashioned germ foods again. Colonies of visible germs 
appeared out of the invisible. He could repeat this 
process as often as he liked, getting visible germs out of 
invisible virus filtrates, and making the visible forms 
change back again by planting them in his new form 
food. 


The following germs he lists as having been ‘put 
through their paces’’ from visibility to imvisibility ang 
back again: infantile paralysis, streptococcus, scarlet 
fever streptococcus, one form of parathyroid bacillus, 
typhoid bacillus, the staphylococeus that causes boils, 
and the crooked germ that the late Dr. Hideyo Noguchi 
found in yellow fever patients, as well as the little round 
germ Professor Kendall himself found in his infivenza 
cultures. He concludes that possibly all bacteria lead 
this Dr. Jekyll and Mr. Hyde existence. 

A sensational by-product of this research is an insight 
into the nature of the bacteriophage, the mysterious 
filter-passing something that kills germs as germs kill 
us. By planting filtered ‘‘phage’’ on old type culture 
media Professor Kendall obtained good growths of the 
germs they destroy. Bacteriophage therefore seems to 
be nothing but the invisible form of the germ it seems 
to delight in wiping out. Professor Kendall could pro- 
duce phage from germs by planting the germs in his 
new medium. 

The behavior of germs in changing from visible to invis- 
ible is peculiar. They begin to lose sharpness of outline, 
growing fuzzy and dim under the microscope. At last 
nothing but tiny granules remain, which will pass 
through the fine filters, and grow back (or perhaps re- 
assembie themselves) into visible germs again. Other 
granules, too large to pass through the filter, appear 
none too anxious to resume full-fledged germ form, but 
under proper encouragement in the new medium will 
do so. 

This new knowledge of the changeability of germs can 
be found in patients in the early state of the disease, 
but not in the later, though the patients are sicker than 
ever. But certain puzzling granules have been found 
in the spinal fluid of suck patients, and it now appears 
quite possible that these may be the -half-transformed 
germs themselves, on the road to invisibility. 

Professor Kendall calls attention to the fact that the 
majority of known filterable virus diseases, like common 
cold, influenza, measles, ete., enter the body through the 
lungs and not through the digestive tract. The digestive 
tract is always full of decomposition products of proteins 
which tend to keep germs in the visible, non-filterable 
phase. 

For further experiments he has a new refinement of 
his medium, made of highly purified, crystalline proteins. 
This will replace the one he used in these experiments. 


NAGATA’S COMET 

A COMET, with a tail eight times‘as long as the moon’s 
diameter, is now on exhibition im “the early evening 
skies. 

A small telescope is needed at the present time to seé 
this visitor to the solar system *sinee it is not bright 
enough to be seen with the unaided eyes. The tail is 
difficult to see in a small telescope, but can be found ot 
astronomical photographs. 
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It is located in the constellation of Leonis, the Lion, 
a little east of the bright star Regulus, which is in the 
handle of the Sickle pattern of stars in that group of 
stars. This constellation is visible near the western 
horizon just after sunset. As Leo and its comet go to 
bed behind the horizon shortly after the sun, it is neces- 
sary to look for the comet just after sundown. 

The comet, probably new to astronomy, was discovered 
by Masani Nagata, of Brawley, California, on July 15, 
at 8:30 P. M. He reported his finding to the Mount 
Wilson Observatory where Glenn Moore, with one of 
the 12-inch telescopes, confirmed its discovery and made 
photographs. Other observations were made and then 
astronomers throughout the world were sent telegraphic 
notifications through the Harvard College Observatory, 
the distributing center of astronomical data. 

The position of Nagata’s comet, as determined at 
Mount Wilson on the evening of July 19, is right 
ascension ten hours forty-nine minutes and twenty-two 
and three tenths seconds and declination north nine de- 
grees fifty-eight minutes twelve seconds. It is between 
seventh and eighth magnitude and its tail is reported as 
four degrees long. 

The comet is moving north and east so that it may 
stay in view for some time. Whether it will become 
visible to the naked eye can not be told until an orbit is 
computed. Astronomers are now at work on this 
laborious mathematical task. 

Nagata’s comet gives more promise of being seen 
easily by the public than any comet of recent months. 
The solar system has had very few visitors from outer 
space in the past few years and it has been years since 
a really striking comet appeared in the skies. There 
is no hope that Nagata’s comet will become visible to 
the unaided eye. Orbit computations made at the Uni- 
versity of California’s Students’ Observatory under the 
direction of Professor R. T. Crawford show that the 
comet was nearest the sun on June 15. It was then one 
hundred million miles from the sun. It is now one hun- 
dred and sixty-seven million miles from the earth. It is 
receding from both the earth and the sun. 

The orbit shows that the comet will be four degrees 
south of the star Beta Leonis on August 3 and that it 
is moving eastward two degrees a day. Its orbit is in- 
clined to the ecliptie 41 degrees. 


[Eviror’s Nore: This is the exclusive story of how 
a Japanese melon ranch worker discovered the new comet. 
He tells it in his own words. ] 


STATEMENT BY MASANI NAGATA 
(Copyright 1931 by Science Service) 


I am purely an amateur astronomer. On July 15, 
about 8: 30 P. M. Pacific Standard Time, I. was observ- 
ing the planet Neptune with my three-inch telescope 
Which has a thirty diameter eyepiece of eighty millimeter 
and an altazimuth mounting. Near one of the stars, in 
the constellation of Leo, I found what seemed to be a 
nebulous hazy star. As I am very familiar with that 
area of the heavens I was therefore very puzzled and 
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doubtful about what I had seen. Soon the hazy un- 
familiar star faded away under the horizon. 

The next evening at about 8 P. M., observing the same 
point, I found the same ‘‘star’’ moved about one degree 
to the northeast. It seemed to be a comet. As I could 
not believe that a comet of this brilliance, magnitude 
seven, could have escaped the eyes of thousands of 
comet-seekers with much more improved and more effi- 
cient instruments than mine, I inquired at Mount Wilson 
Observatory if such a comet were known. They replied 
in the negative. Then I pointed out to them the posi- 
tion and they answered me that two photographs they 
had taken showed the comet. 

As I am only an amateur astronomer, and I have had 
no special study or courses in astronomy in school. Per- 
haps I inherited my interest in the stars from my father. 
I am head foreman for one of Sears Brothers, Ince., 
ranches near here, which grow vegetables and melons. 
If this discovery does anything for the good of astron- 
omy, nothing will please me more. 


EARTHQUAKES IN THE MISSISSIPPI VAL- 
LEY, CHILE AND SIBERIA 

EARTHQUAKES in the Mississippi Valley of this coun- 
try, Siberia and Chile were recorded on American Seis- 
mographs on Saturday (July 18) and their location 
determined through the earthquake reporting service of 
Science Service and cooperating agencies. 

The Mississippi Valley earthquake was not severe but 
it was centered in the region near New Madrid, Mo., 
where in 1811 and 1812 the famous series of New 
Madrid violent earthquakes occurred. Saturday’s shock 
(July 18) which came at 8:45.3 A. M. Eastern Standard 
Time was recorded on the seismograph at St. Louis 
University, St. Louis, Mo., and reported to Science 
Service through the Jesuit Seismological Association. 

The region of northern Chile near the town of Iquique 
on the coast was probably shaken and perhaps damaged 
by the earthquake at just 27.1 minutes after midnight 
early Saturday morning (July 18) which was recorded 
by Fordham University at New York City, St. Louis 
University at St. Louis and the Seismological Laboratory 
at Pasadena, Calif. The epicenter of the earthquake 
was determined by both the U. S. Coast and Geodetic 
Survey and the Jesuit Seismological Association experts 
to be at latitude 21 degrees south and longitude 71 de- 
grees west, in the Pacific Ocean just off the Chilean 
coast. 

The Siberian earthquake was located in the region 
of the Bay of Kronotski on the east coast of the Kam- 
chatka Peninsula and its time was 6: 23.9 A. M. Eastern 
Standard Time on Saturday (July 18). Fordham Uni- 
versity, St. Louis University, Pasadena Seismological 
Laboratory and the U. 8S. Coast and Geodetic Survey 
station at Tucson recorded it and the latitude and longi- 
tude as determined by the U. 8. Coast and Geodetic Sur- 
vey was 53 degrees north and 162 degrees east. Because 
of the sparsely inhabited region this quake probably did 
little damage. 

With the earthquake that centered off the west coast 
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of Mexico on Friday morning and the local, probably 
voleanie earthquake in Ecuador the same day, the earth 
has been very restless the past few days. 


THE TIDES OFF CAPE COD 

THE strange whirlpool reported off Cape Cod was 
probably not a whirlpool at all but merely the every-day 
movement of currents which rip and surge over the shoal 
areas of George’s Bank. This is the opinion voiced to 
Science Service by Commander G. T. Rude, chief of divi- 
sion of hydrography and topography of the U. S. Coast 
and Geodetic Survey. Commander Rude has just re- 
turned from a two-weeks’ inspection tour of the four 
Survey vessels now engaged in the first complete chart- 
ing of George’s Bank. 

‘*Currents passing from ocean depths over shallow 
areas must necessarily -speed up considerably,’’ said 
Commander Rude in explaining the occurrence, ‘‘and 
the fact that the water sometimes rises up above the 
surface in ‘tide-rips’ may account for the idea of 
‘whirlpools.’ ’’ 

Commander Rude expressed the belief that such state- 
ments as Captain W. E. Parker, of the Coast Survey 
ship, Hydrographer, who is said to have described the 
whirlpool, made to the newspapers had been miscon- 
strued. Commander Rude was at George’s Bank when 
Captain Parker charted some of the shoal area at its 
rough spots and was aboard the ship Hydrographer for 
several days. 

Commander Rude also said that observation of the 
‘*whirlpool’’ was made at the time of the spring tides 
when the new moon gives the ocean currents forty per 
cent. more strength than when the moon is at the quarter. 
‘¢Thus,’’ he pointed out, ‘‘a current of three or four 
knots moving where the depth is not more than thirty 
or forty feet is powerful enough to be felt on the side 
of a Survey vessel but would not, of course, hinder its 
head-on progress or jeopardize its safety.’’ 

The Coast Survey vessels left the base at Boston, 
July 21, after a short trip to port and will continue the 
charting until the latter part of September when weather 
conditions make the work impracticable. The work of 
charting George’s Bank began last summer and will be 
earried on during the summer of 1932, when it is ex- 
pected to be finished. George’s Bank is a tongue-shaped 
area of 15,000 square miles lying about 200 miles east of 
Cape Cod. 

ITEMS 

HIGHLY purified iron, possessing many of the qualities 
of copper, is prepared in Germany by a new process de- 
scribed recently by Dr. Ing. L. Schlecht. Carbon mon- 
oxide of a high degree of purity is passed over hot 
iron, previously purified by ordinary methods. The two 
unite to form a liquid of relatively low boiling point, 
iron carbonyl. Heating this drives off the carbon and 
oxygen, leaving iron with hardly a trace of impurities, 
in an exceedingly finely powdered form. The individual 
spherical particles are only 20 millionths of an inch in 
diameter. Heating this powder to a temperature of 
1,200 degrees Centigrade changes it into solid iron that 
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resembles copper in its softness, resistance to corrosion 
and other properties. 


ATOMS, even the heavy atoms of lead, are wanderers. 
Professor J. G. von Hevesy, of the University of Frej. 
burg in Breisgau, has been investigating their proper. 
ties. Lead atoms are constantly in motion, even jy 
solid metal, he believes. In an alloy of lead and gold, 
at a-temperature half again as high as that of boiling 
water, the atoms wander through a space of a hundredth 
of a cubic inch in a day. When there is nothing but 
lead in the lump, however, moving about is not nearly 
so easy; in pure lead an atom can migrate in one day 
through a space of only two ten-billionths of a cubic 
inch. 


MAGNETISM will detect differences in hardness of 
otherwise similar bars of steel, it was revealed in a re- 
port made by Haakon Styri, of Philadelphia, to the 
American Society for Testing Materials meeting in 
Chicago on June 24. Steel bars that test magnetically 
the same before heat treatment will test magnetically 
the same afterwards, Mr. Styri said, provided no dif. 
ferences in hardness or impact strength are brought 
about during the heating and quenching processes. Mr. 
Styri’s method of testing is to place the steel bars in 
a magnetic field and note whether the steel would make 
a good core for an electromagnet. Former methods of 
testing uniformity in steel hardness, according to the 
report, have required mechanical means which involve 
partial destruction of the steel, whereas the testing of 
the steel’s magnetic properties does not have this dis- 
advantage. 


OYSTERS open up when the water over their beds 
grows warmer, and they shut up when it gets cooler, has 
been found by Dr. A. E. Hopkins, of the U. S. Bureau 
of Fisheries. It was previously thought that oysters 
opened by day and closed at night because of light 
changes, but Mr. Nelson’s experiments indicate that it 
is the daily changes in water temperature rather than 
the daily light changes that affect the behavior of the 
shellfish. The experiments were performed on tle 
Pacific coast oyster, but there are indications that the 
conclusions from the study hold good for the Eastern 
oyster as well. The opening and shutting of oysters is 
of very great practical importance, because oysters cal 
feed only when their shells are open. 


DIGGING in a eave at Cedar Grove, Arkansas, an expe 
dition from the Bureau of American Ethnology has dis 
covered the burials of twelve individuals and hundreds 
of the tools, weapons and beads that once belonged 
them. Ozark life and culture is comparatively unexplored 
and unknown, it was stated at the bureau. Two previous 
expeditions had made some progress, but much is yet t 
be discovered. Dr. W. M. Walker, in charge of the cave 
expedition, states that he has uncovered the burials of 
four adults, one adolescent and seven children or i” 
fants. Among the relies collected are 233 flint objects 
in perfect or nearly perfect condition, fifty bone impl? 
ments and numerous shell spoons and beads. 
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You Make 


; ‘THE Model K Camera has been de- 
veloped for routine photomicrog- 
raphy. It is simply constructed for 
use with any standard microscope and 
} light source. An observation eyepiece 
permits the specimen to be examined 
} and photographed without altering the 
position of either the microscope or the 
camera, and the specimen may be 
p observed while the exposure is 
being made. 

The camera body is supported 


entirely independently of the 


microscope and its weight does not rest 
on the fine ajustment. 

Model K is an all metal camera. It is 
adjustable upon a steel rod, which is 
mounted upon a cast iron base. The 
camera back is of standard form, and 
takes a 34 x 44 double plate holder, a 
cut film holder, a film pack adapter or 
a roll film holder. 

Write for complete informa- 
tion. Bauscu & Loms OpTIcAL 
Company, 642 St. Paul Street, 
Rochester, New York. 


LOMB 
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INFANTILE PARALYSIS 

PLANS to prevent a wide-spread epidemic of infantile 
paralysis this summer were formulated at a conference 
of health officers held in New York on the invitation of 
Dr. Shirley 8. Wynne, commissioner of health for New 
York City, and Dr. Thomas Parran, state health com- 
missioner. 

A large outbreak of cases has been reported from 
New York City, particularly from the borough of Brook- 
lyn, which is where the terrific epidemic of 1916 started. 
For the week ending July 25 there were 195 cases in 
New York City, with only 89 cases in 27 states report- 
ing to the U. 8. Public Health Service. For the corre- 
sponding period last year only 15 cases were reported 
from New York City with 77 cases from the same 27 
states. For the corresponding week in 1916, the year 
of the biggest epidemic of the disease ever known, 899 
cases were reported from New York City, with the 
majority of cases then as now reported from Brooklyn. 

This similarity in starting point of the outbreak has 
caused considerable concern, although the conference of 
health officers stated that there was no cause for undue 
alarm. They recommended that parents watch their 
children carefully and be on the lookout for early signs 
of the disease. 

The conference ruled that state health officers should 
advise directors of all summer camps to discourage 
visiting of the children by parents or friends from out- 
side the camp. State health officers are also to advise 
superintendents of all institutions housing children, such 
as orphan asylums, boarding homes and special schools, 
to forbid any outside visitors to the children. The ex- 
perience in such institutions during the 1916 campaign 
was that in the institutions forbidding outside visitors 
outbreaks of the disease were averted. The conference 
also urged complete reporting of all cases as a measure 
which would help to keep the outbreak somewhat under 
control. When it is necessary to move an infantile 
paralysis patient from one place to another, such as 
from the country to the city to get hospital treatment, 
the local health officer must notify the state health officer 
of the move, so that the latter may take steps to guard 
against spread of the infection in the new locality. 

Participating in the conference were representatives 
of the health departments of the New England states, 
Pennsylvania, New Jersey, Maryland and Ohio, and two 
medical officers from the U. S. Public Health Service. 


THE ECLIPSE OF 1932" 


OBSERVATIONS to determine the exact path of the 
total eclipse of the sun, on August 31, 1932, by photo- 
graphing the northern and southern edges of the moon’s 
shadow as it sweeps across the earth will be made by a 
group of amateur astronomers at Springfield, Vermont. 

This was announced at the sixth annual meeting of 
Amateur Telescope Makers, by Russell W. Porter, of 
the California Institute of Technology. Mr. Porter, 
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whose home is in Springfield, some years ago guided , 
group of factory workers in making their own reflecting 
telescopes, and’ since then the movement has spread ty 
all parts of the country. Though he is now spending 
the winters in California, working on the preparation fo; 
a 200-inch telescope, he returns to Springfield every 
summer. 
The eclipse next year will be visible a few miles eas 
of Springfield. With the cooperation of Dr. John 4, 
Anderson, of the Mount Wilson Observatory, Mr. Porter 
has outlined a plan for observations that can be made 
without expensive equipment. The photographs of the 
edge of the moon’s shadow will be made by observers 
stationed on hills, about five or six miles inside the path, 
It is expected that the two sets of photographs, if suc. 
cessful, will permit a very close determination of the 
extent of the path, and hence of the moon’s position in 
space. 
Other photographie observations will be attempted of | 
the elusive shadow bands that appear before and after 
the moon totally eclipses the sun. For this, a large 
sheet of ground glass, or tracing cloth will be placed 
between the camera and the sun. 
As the shadow bands appear on the screen, an effort 
will be made to photograph them from behind. It is 
also expected that motion pictures will be made of the 
corona, the outer layers of the sun, visible only during 
a total eclipse. 
This year’s gathering of the telescope makers in- 
cluded more than a hundred amateurs from all parts of 
the country. Present were engineers, bankers, lawyers, 
schoolboys and housewives, who have had the thrill of 
seeing such heavenly sights as the rings of Saturn or 
the mountains of the moon, through telescopes made 
entirely by their own hands. They gathered at Stella: 
fane, the astronomical clubhouse established on 3 
near-by hill by the original Springfield group. Set up 
around the building were telescopes of all sizes, some 
brought by visitors, others made by the local group. 
Largest and most unique is the turret reflecting tele 
scope, invented by Mr. Porter, and recently placed i 
adjustment. In this instrument the large concave 
mirror, that brings the light rays to a focus, is placed 
at the end of a framework projecting, from a turret. 
A flat mirror close to the turret reflects the light from 
a distant star to the eurved one, which sends it back, 
through a hole in the flat one and into the turret, wher? 
the view is seen by the observer. By moving the turret 
and the flat mirror from within, any part of the sky ¢a" 
be reached. This instrument has the advantage of pr 
tecting the astronomer from cold weather in winter, 
from insects in summer. 


FOOD POISONING PREVENTION BY 
CAREFUL COOKING 


Foop poisoning may be caused by a great variety of 
factors, but outbreaks can more frequently be traced " 
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has just published 


PHYSICAL SCIENCE 


An Introduction to the Specialized 
Courses in College Science 


By Herbert Brownell 


Professor of the Technique of Instruction 
in Science, Teachers Colleg e, University of Nebraska 


313 pages, 6x9, 125 illustrations 
$2.50 


The author has prepared this text with the following objectives 
in view: 


—to present in a one-semester’s course of three college hours credit enough of 
suitably related subject matter from the different fields of physical science 
to serve as an Orientation Course in science, for high school graduates en- 
tering upon college work, and as a summarization and reorganization of what- 
ever science has been gained by them in high school. 

—to make use of sufficient laboratory exercises, chiefly demonstration experi- 


mental work and field observations, to maintain the spirit and educational 
aims of science instruction, thus making it a science course as distinguished 


from a course about science. 

—to ignore the dividing lines between the various fields of specialized science, 
but at the same time through choices of topics to maintain a suitable repre- 
sentation and balance of subject-matter from all the fields. 

—to project into a post-high school stage of school work an attempt to interpret 
environment in ways suitably characterized, it may be, as what everyone 
should know of the teachings of science as these directly affect our daily lives. 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 


370 Seventh Avenue New York 
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carelessness in the kitchen than to the use of unfit in- 
gredients. Thorough heating of all food products; pro- 
tection against contamination by dust, flies or other 
insects, rats and mice, and against contamination by 
human carriers of disease-producing bacteria; cleanliness 
and careful refrigeration are among the recommended 
precautions. Botulism, an increasingly serious source 
of food poisoning, is caused most frequently by home- 
canned goods which have not been completely sterilized 
in the canning process and in which the Clostridium 
botulinum organism develops its powerful poison. 

Home-canned string beans and home-canned corn have 
frequently been sources of botulism. Almost nine tenths 
of the poisonings observed in the United States are 
eaused by vegetables of various sorts preserved in brine; 
animal products are involved in less than one fifth. 
Canned goods containing a large amount of liquid ap- 
pear more liable to the contamination than to relatively 
dry products. 

While it is possible that ingredients such as eggs, 
milk or meat may be the vehicles of infection carrying 
poisoning organisms into the prepared mass, their de- 
velopment there is possible only because of failure to 
destroy them by adequate heating or to prevent their 
development by sufficient preparation, according to a 
bulletin on food poisoning. Foods such as meat pies, 
scalloped fish or oysters, hash, some salads, puddings, 
custards and cream pie fillings are frequently the cause 
of illness due to the fact that in their process of prepara- 
tion insufficient heating is used to destroy the bacteria 
or their toxins and such prepared foods offer extremely 
favorable conditions for the development of bae- 
teria if inadequately heated and improperly stored 
after preparation. 

In the case of botulism, the food itself is made poison- 
ous by the contaminating organism. Sometimes there is 
present an infection which makes a poison in the body 
of the host after the food is eaten. Trichinosis is often 
regarded as a form of poisoning caused by underdone 
pork. In reality, it is a disease caused by a parasite 
contained in infected pork. If the meat is sufficiently 
cooked to kill the parasite, the same pork can be eaten 
without dangerous results. 

‘*Ptomaine poisoning’’ was at one time a popular ex- 
planation for the majority of cases of food poisoning. 
It was thought that protein foods degenerated into a 
toxic substance. This theory is now dismissed as false, 
and infection is blamed for the majority of food poison- 
ing. Occasionally harmful chemical adulterants in food 
cause poisoning. Cases of gin paralysis have been traced 
to a poison present in adulterated forms of Jamaica 
ginger. Some cases of food poisoning have been traced 
to toxie substances contained in silver polish and con- 
sumed with the food. 

Several epidemics of food poisoning on the Pacific 
Coast have been traced to a variety of mussel which 
becomes poisonous during the summer months. At first 
it was thought that the sickness incurred from eating 
the sea food might be caused by bacteria or by some 
pollution, but investigation has revealed that it is due 


SCILENCE—SUPPLEMENT 


Vou. 74, No. 1919 


to a poison originating in the mussel itself, the acty,| 
cause of which is unknown. 


THE CONTROL OF GRASSHOPPERS 


FACED with the prospect of a grasshopper inundation, 
Iowa farmers are preparing to employ a weapon the 
insect does not possess—strategy. The futility of coy. 
pletely warding off the attack of the hoppers, whose 
battle lines are advancing steadily eastward, has been 
realized. In consequence plans are being laid to deal 
a death blow to the grasshoppers which will carry on the 
war next spring after the lull of winter months. 

Insect eggs by the thousands are being laid in the 
warm, firm soil now, and it is the young which hatch 
out in May and June that will attack the farmers’ crops 
afresh. Iowa entomologists hope they will not live to 
do damage. Reports received at the U. 8S. Bureau of 
Entomology disclose that poison bran mash, the grass. 
hopper nemesis, will be distributed in the spring of 1932 
to destroy the pest before they develop and assemble in 
swarms which devour all cultivated crops. 

Lack of funds oceasioned by the drought prevented 
the more western farmers of South Dakota from de. 
claring war this year on the grasshoppers as they first 
appeared. Other states were warned of the impending 
plague, but could do little toward stemming it. 

The second strategic move which Iowa men will take 
is to plow their fields—many of them already stripped— 
in order to crush the egg deposited by the female grass- 
hopper in a membranous pod an inch or so below the 
surface of the soil. If the rains come in the spring 
and the temperature lowers, man will find an ally in the 
weather as the hoppers can not survive in the present 
multitudes. 

Iowa entomologists believe that unless such precat- 
tions are taken the situation next year will be unin- 
proved and farmers will find themselves confronted wit) 
another despairing task. 


DECLINE OF MAYAN EMPIRE 
Because the face of the land in which they lived 
began to change insidiously, fatally, the Mayas of pre 
historic America temporarily lost their grip on civiliza 
tion, and their first Empire fell. This, at least, is the 
view advanced by a geologist who has returned from the 
region where America’s greatest prehistorie civilization 
once flourished and then mysteriously suecumbed. 

The geologist, Dr. C. Wythe Cooke, of the U. % 
Geological Survey, was sent by the Carnegie Institution 
of Washington to study the region within traveling 
range of the institution’s camp at Uaxactun, (uate 
mala. Reporting his observations in the Journal of the 
Washington Academy of Sciences, Dr. Cooke describes 
the hill and lowland country as it is, and as it doubtless 
appeared in the days when the Mayas had their beauti 
ful cities and their farms there. 

The hills to-day are forested with big trees and 4 
little underbrush. The lowlands are flat plains covered 
with a tangled mass of gnarled and twisted trees, 
festooned with vines. In the rainy season these |v 
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Books that have a Significant Place in the Library of 
the Engineer, the Chemist and Technologist 


DIELECTRIC This monograph collects, correlates, and interprets a mass cf 
material which has recently developed in a new field of very gen- 
eral interest. The modern mathematical theory of the dielectric 


CONST ANT and constant is outlined and its use in caleulating the electric moments 


of molecules is shown. Phenomena related to dielectric constant 
MOLECUL AR and moment are described, among the subjects treated being 
molecular association and anomalous dispersion for radio fre- 
quencies, which is of special importance in probiems of insulation. 
STRUCTURE The main body of the book is devoted to the general relation of 


the electric or dipole moment to the structure of the molecule and 
to the particular relation of moment to structure in many mole- 


Charles Phelps Smyth cules, radicals, and classes of compounds. Such problems as the 


structure of the benzene ring, electronic theories of valence, and 

the relation of refraction to structure are treated. The book 
224 Pages $4.00 makes available to the physicist, the chemist, and the electrical 

engineer the results of many recent investigations, showing the 

success of a new method of attack upon the molecule and describ- 
A. C. 8. Monograph No. 55 ing methods for the further prosecution of the attack. 


f Chapter Headings: 1. Mathematical Theory of the Dielectric Con- 
Just Published stant. 2. Phenomena Related to Dielectric Constant and Electric 
Moment. 3. The Measurement of Dielectric Constant. 4. The Rela- 
tion of Electric Moment to Molecular Structure. 5. The Electric 
Moments of Molecules and Radicals. 6. The Electric Moments and 
Molecular Structures of Cyclic Compounds. 7. Electric Moments and 
Electronic Theories of Valence. 8. Electronic and Atomic Polariza- 
tion. 9. Molecular Association. Appendix. Table of Electric Mo- 
ments with References. With Thirty-one Diagrams. 


This work brings together the various procedures and applica- VOLUMETRIC 


tions of the volumetric iodate methods employed in routine analy- 


sis and research work, IODATE 


Contents: The iodate method; The titration of iodine, iodides, ete.; 
The preparation of standard potassium iodate solutions; The deter- METHODS 
mination of antimony; Antimony in alloys; Arsenic; Arsenic in in- 

secticides; Copper; Copper in ores; Copper in alloys; Copper in in- 

secticides ; in antiseptic tablets; 

mercurous chloride; e titration of mercurous chloride in tablets; 4 

The determination of molybdenum; Tin; Tin in alloys; Zinc; Zine in George Ss. Jamieson 
insecticides; Hydrazine; Hydrogen peroxide; Peroxide in litharge; 

‘olored substances; ‘he etermination of sodium thiosulphate; 

Tetrathionates; Sulphurous acids and sulphites; Bibliography; A 6 Pages $2.50 
partial list of atomie weights. 


POLAR A survey of the notion of polar molecules as being systems hav- 
ing a distribution of electrical charges which can be character- 

, ized by a permanent electric moment. Absolute measurements of 
MOLECULES polarity may be used to determine the geometrical arrangements 


of the atoms in the molecules and by the quantum theory it 
is possible to develop the connection between polarity and the 
P. Debye an of dispersion and absorption especially in the infra- 


Contents: Fundamental electrostatic field relations; Polarizability 

172 Pages $3.50 and molecular structure; Measurements of polarity and its connec- 

tion with chemical structure; Constitution of simple polar mole- 

cules; Anomalous dispersion for radio frequencies; Electrical satura- 

tion effects: Dielectric phenomena and quantum theory; Energy levels 

and wave mechanics; Rotating molecules; Dispersion and absorption 
of polar gases. 
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plains are flooded. At one time evidently the plains 
were lakes all the year round, affording plenty of 
water for the region and good transportation. Both 
water supplies and transportation are highly inadequate 
to-day. 

Dr. Cooke suggests that quite possibly the transition 
from lake to lowland took place during the time of the 


Mayan Empire. If so, this would explain many facts — 


about Mayan economics now hard to understand. 

‘*One may imagine the Peten District of Guatemala 
when first occupied by the Mayas to have had a thick 
fertile black soil,’’ he states. ‘‘During the many cen- 
turies of the Mayan occupation more and more of the 
soil was washed away until the bare limestone was ex- 
posed. Then the land was abandoned and reverted to 
the jungle.’’ 

The erosion of the soil would have been enormously 
accelerated when the Mayas lived there, for the Mayas 
cut down the forest to grow quantities of corn for their 
large population. 

If the geography of the region in Mayan days had 
been as it is now, all the provisions and merchandise 
would have had to be transported on the backs of men. 
Human burden bearers would have had a hard time of 
it traveling from one city to another over the low plains 
with their wild tangle of growth. But if we think of 
the lakes as they once were, it is easy to see that travel 
about the land in boats would have been easy, with only 
short overland distances to be covered between the large 
lakes, 

The calamitous change of the lakes into plains may 
have brought disease to the Mayas as well as incon- 
veniences. So long as the lakes were deep near shore, 
fishes would have eaten up the mosquitoes, but when the 
water became swamps and marshes, the mosquitoes must 
have risen up to plague the people, and malaria may have 
hastened the decline of the fine @ties of the Old Mayan 
Empire. The onece-populous region is to-day almost 
totally uninhabited. 


ITEMS 


PROBABLY for the first time, the two separate stars 
that constitute the body called sigma Scorpii have been 
observed separately. Professor Bernhard H. Dawson, 
of the observatory of the Argentine National University, 
saw them as the star emerged from occultation behind 
the moon. The interval between them was such that 
he figures their distance to be about one tenth of a sec- 
ond or are, or about one eighteen thousandth the di- 
ameter of the moon in the sky. No existing telescope 
is powerful enough to separate such close bodies when 
observed in the usual way. Sigma Scorpii has been 
known in the past to be a double, or binary, from a 
study of its light through a spectroscope. As its two 
components revolve around each other, one approaches 
the earth as the other recedes, then their réles are re- 
versed. This causes the dark lines that appear in their 
spectra to separate and then come together. Many such 
bodies, known as spectroscopic binaries, are recorded in 
star catalogues, but Professor Dawson’s observation is 
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believed to be the first actually made of one componen; 
separately from the other. 


THE danger to health and life of methanol, cheap syp. 
thetic wood alcohol which is being widely used as ap 
automobile radiator anti-freeze and in certain industries, 
is not limited to its use as a beverage, Dr. Carey Pp. 
McCord, of the Industrial Health Conservancy Labory. 
tories at Cincinnati, has reported to the American Chey. 
ical Society. The deaths last winter of 208 persons who 
drank methanol has overshadowed its other dangers, ))r. 
McCord pointed out, and urged that unusual protective 
measures for the safety of the public and of industria 
workers are needed. Methanol is now finding wide use 
in such industries as dry-cleaning, hat-making, metal. 
working, painting and cabinet-making. Dr. McCord 
found in investigations with animals that methanol js 
just as dangerous when absorbed through the skin or 
when its vapor is inhaled as when the liquid is drunk. 
Authorities are not agreed, however, on the question of 
whether methanol is dangerous through skin absorption 
and inhalation. 


THE unusual case of a man who lived for fifteen years 
with two. sewing needles in his liver has been reported 
to the American Medical Association by Dr. George de 
Tarnowsky, of the University of Illinois College of Medi- 
cine. The patient, a man 52 years old, came to the hos 
pital supposedly suffering from stomach ulcer of fifteen 
years’ duration. He showed anxiety, and was reluctant 
to tell much of his past history, but confessed to his pas- 
tor soon after entering the hospital that he had tried 
to commit suicide fifteen years before by pushing two 
sewing needles into his abdomen. X-ray examination 
showed their position, and they were removed by opera 
tion. One needle had broken in half. One was found in 
the liver and the other in the ligament which helps to 
attach the liver to the diaphragm. The patient made 
an uneventful recovery and was completely relieved of 
the former symptoms. 


Doctors examining emigrants from here to Canada 
are instructed to pay special attention to psychological 
factors, according to the Lancet, British medical pub 
lication. The medical examination is required of ! 
classes of emigrants desiring to live permanently i 


-Canada. It is hoped that the examiaation will detet 


not only the obvious physical or mental defects in pro* 
pective emigrants, but also those persons who have éé 
fective judgment, unstable nervous systems, or who 4 
emotionally oversensitive. Release from restraining i 
fluences of the home environment is often too much fi 
persons lacking in self-control or moral responsibilit} 


the Lancet points out. The psychological stress of ' HM 


complete change of environment is considerable. ol! 
parative isolation in outlying districts; changes in mon! 
standard, food, cooking and dwellings; complete chang 
in loeal interests and details of social life and activities: 
difference in customs and routine methods of doing bu 
ness and work generally all tend to produce homesici 
ness of such severity as to be really disabling. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


A NEW BLOOD TEST 

CasEs of doubtful parentage of children, such as agi- 
tate the courts from time to time, may possibly be 
decided with more certainty in the future, if a new blood 
test originated by two British investigators is developed 
to a point that now appears possible. The first experi- 
ments leading to the new technique were performed on 
cattle in Egypt by Dr. C. Todd and Dr. R. G. White, and 
further researches were conducted on fowls in England 
by Dr. Todd working alone. 

The test depends on the reactions of blood to foreign 
bodies that get into it. Blood invaded by germs, blood 
corpuscles of another animal, or anything else that does 
not belong there, generates substances to fight against 
the invaders. These substances are known by the gen- 
eral name of ‘‘antibodies.’’ The familiar antitoxins 
used against various diseases belong to the antibody 
classification. 

Foreign corpuscles that find their way into the blood 
stream are attacked by two different types of antibody. 
One of them tends to dissolve the outsiders and is called 
a ‘‘hemolysin,’’ or simply ‘‘lysin.’’ The other makes 
them stick together in clumps, and is called an ‘‘ag- 
glutinin.’’ Both lysin and agglutinin reactions were 
used in these researches, the former in the cattle work, 
the latter in the work on fowls. 

Following hints contained in earlier researches, Dr. 
Todd and Dr. White first found that antibody reactions 
are not the same if corpuscles from different animals 
are used with the same blood sample, and that conversely 
blood corpuscles from the same lot will dissolve less 
readily in one individual’s blood serum than they do in 
another ’s. 

The key to their discovery came when they found it 
was possible to ‘‘exhaust’’ the antibody in a given 
preparation of sensitized serum. By adding considerable 
quantities of corpuscles from one individual to such a 
serum sample, a point is finally reached where that 
serum will no longer have any effect on corpuscles from 
that particular source, though it will continue to destroy 
any other corpuscles that are added to it. 

To do away with the large individual differences in 
reactions of separate lots of serum, ‘‘polyvalent’’ sera, 
obtained by mixing together sensitized sera from a 
large number of different animals, was prepared. This 
ironed out the individual variations, and made the mix- 
ture about equally effective against all corpuscles of 
the species used in its production. When this serum 
was ‘‘exhausted’’ with corpuscles from a single indi- 
vidual, it became highly selective, sparing those cor- 
puscles only and destroying all others, except that in 
some instances it was not so destructive to blood cor- 
puscles from animals nearly related to the test speci- 
men. 

The possibility of testing blood relationship was 
thought of by Dr. Todd when he was working on his 


fowls in England. He bred three different familie 
of chickens, and tested blood obtained from the chicks 
against the corpuscles of their parents. In all cage 
but one, there was a strong ‘‘family reaction,’’ the 
blood corpuscles of both parent fowls combined react. 
ing toward the chick serum as the chick’s own ¢or. 
puscles would. Taken separately, either paternal 
maternal corpuscles might fail to react; though where 
one failed the other always reacted. Thus a negative 
test would not necessarily indicate that parenthood 
could be denied, but a positive test would definitely 
mean that the individual so reacting, and none other, 
could be the parent. 

So sure was Dr. Todd of the validity of his test that 
in the one case that failed, he tried the ‘‘errant”’ 
chick’s blood against the parental corpuscles in his 
two other fowl families. It fitted one of these, and 
he coneluded that there had been a mistake in marking 
the eggs before hatching, causing a mix-up in his 
records, and that the chick really belonged where its 
blood indicated and not where the note-book put it. 


ST. VITUS’ DANCE IN CHILDREN 

FEVERS, used these days to burn out certain ailments 
of the human system, now seem to check St. Vitus’ dance 
in children. 

Twenty-four children have been treated by fevers 
artificially produced by manufactured serum. Dr. Lucy 
Porter Sutton, working in Bellevue Hospital in Nev 
York City, reported these cases to the American Med: 
ical Association. The average time of the children in 
the hospital was nine days. Sixty-three cases used fo! 
comparison treated by other means stayed on an aver: 
age of forty-seven days in other hospitals. The usual 
treatment is rest and quiet. Dr. Sutton used typhoid 
paratyphoid serum because it gave fevers for successiv? 
days which promptly stopped the symptoms. The dis 
covery was an accident. Dr. Sutton was treating 4 
extreme case of St. Vitus’ dance in a boy.. He was givel 
a drug as a sedative. It had no beneficial effect ani 
only aggravated the disease. But through a misunder 
standing the drug was not stopped until the thirteenth 
day when a rash and a fever developed. This was 
traced to poisoning from the drug. It was noted, how 
ever, that the disease abruptly improved, after an it 
regular fever that rose as high as 106.4 degrees. 4 
consideration of various factors convinced Dr. Suttol 
that it was the fever that cured. 

' She then tried small doses of typhoid serum becav 
it was a safe and simple way of giving fever, and foun! J 
it effective in cases tried. Later, typhoid-paratypho! 
serum was chosen because it was a still simpler, sf’ 
and cheaper way of giving fever. The twenty-fow 
experimental cases were treated in this way m0 
rapidly and more satisfactorily than any other cases df 
St. Vitus’ dance which had heretofore been treated 
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Bellevue Hospital. But Dr. Sutton still considers the 
treatment in an experimental stage. 

Fever treatment of disease is already well-known in 
the case of extreme syphilis or paresis. 


HIGH WINDS AND THE PROBLEM OF FIRE 
CONTROL 
UNPRECEDENTED high winds which parch the land 
and sweep flames along tree tops have made the fire 
control problem in northwest forests exceedingly acute. 
Western Montana and Northern Idaho are the focus 
of raging conflagrations which have cost homes and 
lives of stock, and have ruined hundreds of productive 
acres. 
Eastern Montana is drier now than ever before, while 
the whole state, as well as Washington, Idaho and 
Oregon, suffer from the cumulative effect of a drought 
increasing steadily for the last ten or eleven years. 
Lack of spring rains, according to Roy Headley, of the 
U. S. Forest Service, resulted in forest fires breaking 
out in these states in April of this year. Never before 
at such an early date, he said, have such destructive 
blazes been encountered, 
During the latter part of June, some precipitation 
occurred in the northwest region, but was quickly nulli- 
fied by the intense wind and heat which dried up the 
moisture. Wyoming, Colorado, Utah and South Da- 
kota have been in the grip of the drought until recently 
when some rainfall oeeurred. In Arizona and New 
Mexico summer rains have made conditions normal. 
Destruction by fire has been reported to forests 
throughout the west; since July, fires have not been 
serious along the Atlantic coast. In general, the 
drought conditions and resulting fires are believed to 
be considerably worse this year than last. 
Figures from the U. 8. Forest Service show that 
already in the national forests alone, at least 251,000 
acres have been severely burned, while the total for 
1930 was only 205,000 acres, and the season of fires is 
far from being over. 
Because of the unusually high winds, fire fighters 
have frequently found it impossible to cope with the 
sweeping flames. Where the fires advance along the 
ground, ditches may be dug and backfires started to 
clean the land and eause the fire to die out. But when 
nature’s bellows fan the flames into the tops of trees, 
there is no stopping the fire and fighters must flee for 
their lives, 


Lightning is charged with causing almost two thirds 
of the fires in the Pacifie northwest. Lookouts posted 
at strategie points report them as soon as sighted and 
the rush begins to surround the burning area and pre- 
vent it from enlarging. Sometimes it is possible to 
look at a storm and tell whether it is the kind likely 
to cause a fire. Besides the natural agencies, Mr. 
Headley stated, the careless smoker is the worst. De- 
spite the precautions taken, untold damage results 
annually from the habits of man himself. 


THE NEXT U. S. NAVY AIRSHIP 
ALTHOUGH the next U. 8. Navy airship to be built is 
ordered as a duplicate of the new Akron, the future 
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craft will in all probability be a far better ship. Final 
work is now being done on the Akron, which is nearly 
twice as large as the Graf Zeppelin, preparatory to 
trial flights planned for the next few weeks. The next 
airship will be superior not because of any radical 
changes in design engineers might make with the ap- 
proval of the Navy, but rather as the result of refine- 
ment of individual features and details indicated by 
experience with the Akron. It will be a matter of 
following the immediate precepts of experience, as 
teacher. 

This kind of development, in the opinion of Dr. Kar! 
Arnstein, designer of the Akron and formerly in charge 
of the design and building of seventy military and 
commercial airships for Germany, is what the aviation 
industry needs just now in order to make greatest 
progress. 

Dr. Arnstein states that the aviation industry is well 
past the pioneering stage in both the lighter and 
heavier-than-air branches, and that the possibilities of 
flight have been conclusively demonstrated and now we 
have available a variety of ships suitable for all types 
of commercial operation. From now on, what we need 
is less invention and more application of the basic 
principles we have already learned. It is surprising 
what great progress can be made when invention is 
neglected and application emphasized. 

Dr. Arnstein referred to his work in Germany during 
the war when there was not time for research and 
Zeppelins had to be built as fast as possible according 
to previously worked-out designs. By careful atten- 
tion to the details and without making any radical 
changes, he said, he and his engineers were able to 
build the LZ-62 so that it would carry a load of ten 
tons more than previous ships of the same size and 
general design which lacked detail refinements. 

Just what changes are to be suggested to the Navy 
will not be definitely known until the Akron takes to 
the air and her behavior is studied. Then engineers 
will see where improvements can be made. For ex- 
ample, it is doubtless true that in their desire to make 
the Akron a safe airship, the engineers often used un- 
necessarily large factors of safety. These can be 
trimmed down to give the ship greater carrying ca- 
pacity. 

Dr. Arnstein said that he is sure the new outriggers 
which project the propellers beyond the ship’s surface 
could be built with less weight and resistance, after 
engineers have had an opportunity to study them suffi- 
ciently. Likewise, he believes the radiators, which belt 
the huge framework at each engine and condense water 
from exhaust gases to make up for the loss of weight 
of fuel, can be designed more efficiently. 


THE FREQUENCY OF WORDS USED OVER 
THE TELEPHONE 

ONE thousand people spoke, using 80,000 words, of 

which only 2,240 were different. And of these dif- 

ferent words, 819 were used only once. Thus 99 per 

cent. of 80,000 words of conversation was made up of 

only 1,421 words used over and over again many times. 
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The Contribution of Research to the Mental Hygiene 
Program for Schools: PERCIVAL M. SYMONDS. 

Educational Events: 
Anti-Semitic Disorders at the University of 
Vienna; Decrease in Illiteracy as Shown by the 
Census; Endowment Funds of the American 
Library Association; Award of the Garvan 
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August 1, 1931 


National Education Association: 
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Education Associations. 
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Discussion: Reports: 
The Discussion Technique: ALLEN O. HANSEN. The National Council of Education: ADELAIDE 8. 
The Contract Plan in_ Retrospect: ALISON BAYLOR. | 
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Thus might be summarized findings of a study of 
the words and sounds of telephone conversation re- 
ported in the Bell System Technical Journal. Ob- 
viously this study, conducted by Norman R. French, 
Charles W. Carter, Jr., and Walter Koenig, Jr., points 
an accusing finger at the diminutive vocabulary of the 
average American, even when 500 different people pool 
their resources of speech. But it does more than that. 

This is believed to be the first study of the frequency 
of speech sounds in oral English, the scientists believe. 
Written matter has been analyzed before and the re- 
sults of these past researches supply interesting mate- 
rial for comparison with the study of oral speech. 
There is also another reason for the research. By 
finding what sounds are repeated most frequently, 
telephone engineers may work toward improving their 
transmission. 

Observations were made on typical toll conversations 
in New York City. During one week the person 
listening-in recorded verbs only, the next week nothing 
but nouns and the third week adjectives and adverbs 
only. Data was taken on 500 conversations each week. 

Thus the information gathered from many conver- 
sations was equivalent to complete data on 500 ‘‘aver- 
age’’ calls. The thousand people taking part in these 
average calls used 80,000 words, only 3 per cent. of 
which were different words. 

Apparently, over the telephone people talk about 
themselves more than about any other subject, for more 
than 7,500 of the 80,000 words were the pronouns ‘‘I’’ 
and ‘‘you.’’ In fact, 121 different words which con- 
stitute the minor parts of speech form more than half, 
45,000, of the total occurrences. 

As might be expected, telephone conversation is 
made up of more smaller words than the written En- 
glish previously studied. In conversation, the 155 most 
frequently used words make up 80 per cent. of the 
total occurrences, while to reach the same percentage 
in written English, 640 words must be included. 

Strangely, more words of Latin origin are used in 
conversation than in writing. Of the 100 most fre- 
quently used words of conversation, 11 are of Latin 
origin as compared with only two from the first 100 
written English. Twelve active verbs such as ‘‘get,’’ 
‘‘see’? and ‘‘know’’ occur among the 50 most used 
words of conversation, yet are entirely absent from the 
first 50 words of written English. 

More than four fifths of the conversation words were 
naturally monosyllables, largely a result of the fre- 
quent repetition of the minor parts of speech, of which 
95 per cent. are monosyllables. 

Of the telephone calls observed, 86.5 per cent. were 
between two men and only 10.4 per cent. between two 
As the observations were made at random, 
apparently men make more toll calls in New York than 
Women. It would be interesting to repeat the study 
with observations on more women’s calls than on calls 


of men. 


ITEMS 
Statisticians of the Metropolitan Life Insurance 


r Company report that in spite of influenza and unem- 
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ployment which always boost it, the tuberculosis death 
rate is six per cent. less for the first half of 1931 than 
the record low point reached last year. Diphtheria 
dropped 35 per cent. in fatality. Whooping cough was 
a little less fatal, but deaths from scarlet fever and 
measles increased. The year 1931 so far has had more 
influenza and pneumonia, and the rise in the cancer death 
rate has been particularly disturbing. The diabetes 
death rate is up, also heart disease and cerebral hemor- 
rhage. Violent deaths from suicide, homicide and auto- 
mobile accidents increased, but violent deaths from all 
accidents alone are less. 


AN obstinate case of eczema was traced by a Hun- 
garian physician, Dr. Stephen Rothman, to handling too 
much metal money. A communication to the American 
Medical Association tells how he found the cause of the 
disease. The patient counted silver, nickel and copper 
coins for the Budapest street car company all day, and 
had eczema on his hands, underarms, shoulders and neck. 
Tests with clean and sterile coins on the skin brought 
about swellings and inflammations and the salts of these 
metals proved still more irritating. But another healthy 
person was not at all affected by these. 


WIDE introduction of four-wheel brakes and tremen- 
dous increase in commercial transportation by auto- 
mobile has rendered obsolete the national safety code for 
braking systems. Under a new code, being prepared 
under the auspices of the American Standards Associa- 
tion, all types of brake and brake-testing systems for 
both commercial and passenger vehicles will be covered; 
at present only two-wheel brakes on passenger cars are 
dealt with. More than thirty national organizations, in- 
cluding automobile and 
technical bodies, will cooperate in drawing up the new 
code. 


manufacturers, associations 


A NEW type of stune-bladed tools that were used by 
Stone Age men and women thousands of years ago has 
been discovered in South Africa and reported to the 
Royal Society of South Africa. Mr. C. Van Riet Lowe, 
who announced the discovery, stated that the stone im- 
plements were found during exploration at Mazeppa Bay, 
near the mouth of the Kogha River. The implements 
are numerous and are said to be of a kind hitherto un- 
recorded in scientific data. It appears that they rep- 
resent a distinct stage in Stone Age industry. Some of 
the implements are long, blade-like shapes. 
scrapers, gravers and points, but the most characteristic 
specimen is like a giant crescent. 


Some are 


THE first known specimen of a cross between a moose 
and an elk was recently killed in the Deerlodge National 
Forest, in Bear Gulch. The animal, known to United 
States forest rangers as ‘‘the elk with the funny horns,’’ 
associated with elk and grazed like them, but had a body 
and horns that were half moose and half elk. He was 
first seen on the Boulder Creek District of the Deer- 
lodge Forest when about three years old, judging from 
his appearance. When killed, the animal weighed 1,100 
pounds. 
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HIGH POWER 


ELECTRO-MAGNETS 


by the 
GENEVOISE 


The excitation is entirely concen- 
trated at the poles of the apparatus 
with an extremely weak inductance 
in the remainder of the field. Opti- 
cal observations may be made parallel 
to the Gauss lines as well as across 
them. 
Those magnets wound with copper 
tubing may be used at full load for 
an unlimited time. Heating of the 
tubes is never excessive, even while 


ae A necessary laboratory apparatus 
for experiments requiring a con- 


= stant and intense magnetic field. 

2 developing a field as high as 45000 

= Fully described in Cat. 358-A Gauss. 

THE R. Y. FERNER COMPANY 

. 1131 Investment Bldg. Washington, D. C. 


} 3 St. Joseph’s High School, Emmittsburg, Md. 
“GAINED ONE ROOM”—when 
e _ | Lincoln Science Desks replaced 
out-of-date equipment 


When schools become crowded and more room is needed, check 
up first on your science classrooms. Often the equipment is out- 
of-date and while it serves its purpose, it requires too much room. 
By replacing out-of-date physics and chemistry laboratory furni- 
ture with Kewaunee Lincoln Science Desks, St. Joseph’s High 
School was able to handle these classes more efficiently and at the 
same time release one room for other classes. 

Kewaunee Engineers are stationed in large cities all over the 
United States. We can have one call at your school on short notice. 
By checking over your present equipment he can show you how to 
use your present furniture most efficiently and will tell you whether 
or not Lincoln Science Desks can help you handle more pupils in 
your present classrooms. , 

There’s no obligation for this service. Write us on your institu- 
tion’s letterhead. Address the factory at Kewaunee. 


LABORATORY FURNITURE Yo Co 


C. G. Campbell, Pres. and Gen. Mgr. 


115 Lincoln St., Kewaunee, Wis. 
Chicago Office: New York Office: Lincoln Science Desk No. D-523 


14 E. Jackson Blvd. 70 Fifth Avenue We also make a complete line of quality 
Offices in Principal Cities Library Furniture. 
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McGra 


has just published 
a new second edition of 


A HISTORY of CHEMISTRY 


By F. J. Moore 


Late Professor of Organic Chemistry, 
Massachusetts Institute of Technology; 


revision prepared by 
W. T. Hall 


Associate Professor of Analytical Chemistry, 
Massachusetts Institute of Technology 


International Chemical Series 


324 pages, 544x8, illustrated, $3.00 


Professor Moore’s HISTORY OF CHEMISTRY has been widely used in colleges 
and is widely known among chemists in industry. 


The book is a treatment of the historical development of the important theories 
of chemistry and the personalities of the great men whose efforts have contributed to 
that development. 


In this revision much new material has been added. Recently discovered data 
have in a few cases necessitated the restatement of facts. For example, it is pointed 
out that alchemistic doctrines prevailed in China as early as they appeared in Egypt 
and that the renowned Basilus Valentinus probably never existed, his reputed writ- 
ings being undoubtedly the work of several scholars who lived about a century later. 


Brief biographical sketches of a number of brilliant chemists who died during 
the last twelve years are given. An additional chapter is devoted to Americans who 
did much to develop chemistry in this country, no mention being made, however, of 
a number of eminent scientists who are still alive. 


Send for a copy on approval. 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 


370 Seventh Avenue, New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


A NEW COMET 

A NEW comet, visible to the naked eye, is in the early 
morning sky. It was discovered by Perey M. Ryves, an 
English amateur astronomer resident in Zaragoza, Spain, 
who reported his discovery to Harvard College Observa- 
tory asking for confirmation. Harvard notified Yerkes 
Observatory, and Professor G. Van Biesbroeck, at Yerkes, 
observed it as faintly visible to the naked eye at dawn. It 
has a short tail. Its exact astronomic position on the 
morning of August 14 was right ascension eight hours 
four minutes thirty-two and a half seconds and declina- 
tion north twenty-two degrees twenty-four minutes 
forty-six seconds. Professor Van Biesbroeck found it 
difficult to photograph the new comet as no long ex- 
posures were possible. 

‘*Ryves’ comet, which is new and the brightest in 
several years, was probably found with the naked eye,’’ 
Dr. Harlow Shapley, director of the Harvard College 
Observatory, explained. 

The new comet is in the constellation of Cancer and 
is moving northeastward. It now rises one and a half 
hours before the sun. 

As the brightest comet to be observed since 1927, the 
new comet will be observed widely. In December, 1927, 
Skjellerup’s comet was observed in full daylight near 
the sun. Though a number of other comets have been 
observed since then, all have been so faint as to require 
a telescope to see them. 

As soon as three observations of the new comet are 
obtained at different times, it will be possible to ealeu- 
late the orbit in which it is moving. It may then prove 
that the comet is getting brighter and that it will be a 
conspicuous object in the night sky. On the other hand, 
it may have already passed closest to the sun and now 
be decreasing in brightness. Calculations of its orbit 
will be made at the University of California, the chief 
center for such work. 

Ryves’ comet is fourth magnitude, which means that 
it is of such brightness that except for its closeness to 
the sun it would be easily visible to the unaided eye. 

The latest comet discoverer, Perey Mayow Ryves, is an 
experienced variable star observer who has a five-inch 
refracting telescope and a ten-inch reflector at his private 
observatory in Spain. 


FLEAS AS CARRIERS OF TYPHUS 

FLEAS, long suspected of transmitting endemic typhus 
fever in the United States, have at last been convicted 
of the offense by conclusive evidence, according to a 
report of the U. 8. Public Health Service. The proof 
that rat fleas are a transmitting agent for the disease 
was obtained by laboratory tests. 

For months, Drs. R. E. Dyer, A. 8. Rumreich and L. 
F. Badger, of the U. S. Public Health Service, have been 
working on the case, to determine once and for all 
whether fleas were responsible for spreading the disease, 


or whether some other agent should be sought. |, 
Europe and Asia, typhus is spread by the body louse, 
but cases in the United States have occurred where jo 
such source of infection was possible. 

In February, the doctors reported that their experi. 
ments had reached a point at which it seemed almost 
certain that fleas are typhus carriers. Now, that belief 
is confirmed. The proof was obtained by injecting white 


rats with the virus of endemic typhus, and then putting 


fleas on them. Six of these fleas were later emulsified 
and injected into two guinea-pigs. Both guinea-pigs 
developed the symptoms of endemic typhus. Other fleas 
from the infected rats were placed in a new box con- 
taining some white rats infected with typhus and some 
non-infected. In two weeks, ene of the rats that had 
not had the disease was killed and fleas from its body 
were again treated and injected into guinea-pigs, and 
the disease developed in the guinea-pigs. Other experi- 
ments added to the evidence of the rat fleas as the 
carriers. 


SUGAR IN AMBER 


Sugar that has been aged in amber for scores of 
thousands—possibly hundreds of thousands—of years, 
and is yet fresh enough to supply food to living plants, 
has been studied in Berlin by Professor Dr. Johannes 
Gruss, well-known German researcher on the evolution 
of yeasts and fungi. 

The microscopic traces of sugar were always found in 
connection with insects that had been trapped in the 
amber while it was still oozing from the pines on the 
ancient Baltic shores, as a soft, sticky resin. Buried in 
the silt the resin slowly fossilized into amber, preserving 
insects, bits of flowers and chemical substances caught 
in its air-tight substance. 

The insects responsible for the presence of sugar il 
the amber were always either bees or butterflies, which 
are honey-gatherers, or aphids, which suck sap out of 
green shoots and leaves and convert it in their bodies 
into a sweetish stuff called honey-dew, eagerly sought by 
ants. In their*struggles as they sank into the tangle 
foot resin in which they were trapped, these insects ap- 
parently exuded some of the sugar-coating fluids, whic! 
after losing their water through evaporation remained 
as nearly pure sugar. 

The amber specimens examined by Professor (russ 
were all of Tertiary geologic age, and he estimates them 
to be from 60,000 to 80,000 years old. This estimated 
age will be regarded as exceedingly conservative by may 
geologists, who are willing to accept a time period 4s 
great as a million years since the close of the Tertia'y. 
Whatever may be their age in years, Professor russ’ 
sugar samples are probably the oldest sugars yet dis- 
covered. 

However, old as they are, these sugars have show! 
themselves to be quite serviceable as food. Many of thé 
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amber sections which Professor Gruss was examining at 
the Berlin Museum of Natural Science became mouldy 
with two species of fungi feeding on the contained sugar. 
One of the species was new to science, and has been 
named Cladosporium circinalis. This mould grew only 
on the sugars left in the amber by perishing aphids. 

Professor Gruss, who attracted attention some time 
ago by studies of yeast cells in 4,000-year-old Egyptian 
beer jugs, was hunting for yeasts still older when he 
began his researches on amber. He found them in great 
abundance. Most of them were flower-yeasts, found 
then as to-day mainly in the nectars of flowers, and 
carried from one flower to another on the mouthparts or 
heads of visiting imsects. 

These ancient flower yeasts were very similar to their 
modern descendants, tending, however, to be smaller in 
size and simpler in organization. As adaptations to in- 
sect travel, they formed their chains of cells into crosses, 
anchors and other figures that would catch and cling 
to the insects’ hairs. Besides the true flower yeasts, 
Professor Gruss found a number of other yeast species 
and several moulds. 


COCHINEAL BUGS TO DESTROY CACTUS 


COCHINEAL bugs are used to destroy cactus clumps that 
harbor dangerous snakes in southern India. The bugs 
were imported by C. T. Jacob, as an experiment. 

Two months or more after the insect has been set to 
work, the caetus plant begins to show the effects, and 
puts on heroic efforts to bear fruit. But it collapses 
instead. After that, Mr. Jacob noted that the insects 
breed mostly males with wings. Female cochineal has 
no wings. The insect, too, shows very safe tastes. Grass 
and weeds that spring up immediately where the cactus 
died are untouched by the insect pest. 

Cactus and cochineal both are native to America, 
probably to Mexico, for there more species of the plant 
are found than in any other place. Before the Spanish 
Conquest of the New World the Aztecs of Mexico raised 
cochineal on cactus for dyes. The natives still use it in 
places to-day. The Spaniards took it to the Canary 
Islands, and ran a very profitable business there, until 
the Germans discovered aniline dyes in modern times. 
Other countries had imported the cactus, too, for the 
same reason, but in some cases with disastrous results. 

In Europe eactus did no harm, but in Australia it 
has infested great grazing areas, and in South Africa, 
too, it is becoming a problem. The fact is conditions 
were too ideal for its propagation. The natural enemies 
of the genus did not exist in Australia and other places 
as they existed in America. In Mexico, land of the 
cactus, it has reached a nice biological balance with 
its natural enemies. 

One of these enemies is the cochineal bug. The species 
Dactylopius tomentosus is the one that has now been 
imported into South India. The cactus that it fights 
there is the Opuntia dillenii, which forms the lair of 
dangerous snakes. 

The cochineal bug is a soft-bodied scale insect. It is 
covered with a fine white down made of sticky white 
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threads. The insects are very prolific and breed about 
a generation a month. On hatching, the tiny ‘‘crawl- 
ers’’ wander over the plant, and when they find a favor- 
able spot they sink their tiny trunks into the cuticle of 
the plant and stay there the rest of their lives. Their 
legs seem to atrophy, and if the insect is removed it 
dies. 

It is believed by the feeding alone, the insect could not 
wreak such havoc with the plants. Mr. Jacob suggests 
that it may introduce a virus into the cactus, or a bac- 
terial disease. The fact that on the death of the plant, 
the insect suddenly begins to breed large quantities of 
males, is very curious too. It is as if it were a conse- 
quence of starvation, or of a changed composition of 
the juices of the plant. 


DROUGHT CENTERS 

DrouGHT has shifted its center this year. In the 
central valleys of the country, where last summer a 
continual blazing sun made conditions the worst, rain 
now falls; and this time in the northwest, unyielding 
skies have been seen the longest. But the stricken area 
is less than was the drought focus of 1930, according to 
Joseph B. Kincer, of the U. S. Weather Bureau, and the 
country as a whole is faring better. 

Montana, Minnesota and the Dakotas, after experi- 
encing their dryest winter, have been getting a double 
dose of heat and lack of precipitation. Since January 1 
the rainfall in these states has been about a third below 
normal. For the six-month period, figures from the 
U. 8S. Weather Bureau show, North Dakota averaged 60 
per cent. of the normal rainfall while for the same 
period in 1930 its average was 92 per cent. normal. For 
Montana the average is 51 per cent. during the past six 
months as compared with 73 per cent. normal for the 
time !ast year. 

That the drought is serious in the north central and 
western states, is shown by the fact that for the month 
of July alone 200,000,000 bushels of the nation’s corn 
crop have been lost. Heavy drops, ranging from 4 to 
137 million bushels, have also been reported in July for 
oats, barley and other small crops, while the decrease in 
the spring wheat yield is the greatest on record. 

In contrast to these losses, Arkansas, probably the 
worst sufferer during last summer’s dry spell, is having 
bumper crops—twice as much cotton as last year—and 
the rainfall average has jumped from 19 per cent. of 
normal for July, 1930, to 157 per cent. of normal for 
the same month this season! 

Pasture lands are feeling the grip of the present 
drought most keenly. From Ohio westward, Mr. Kincer 
says, at least a third of the states have the poorest or 
next to the poorest pastures on record. As the center of 
this summer’s drought area, South Dakota has the poor- 
est in the state’s history, and with the exception of two 
or three states in the past, is harder hit in respect to 
pastures than any other state in the country in any year. 

Mr. Kincer explained that in its entirety the United 
States was not suffering from the drought as much as 
during last year because the drought center is consider- 
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ably smaller this year and because the rains, though 
few in comparison with normal years, have been well 
distributed and have come at intervals necessary to keep 
crops in general from failing. 

‘*As a result of last year’s drought,’’ he said, ‘‘ which 


removed practically all of the soil water, crops have had. 


to live a ‘hand-to-mouth’ existence from one rain to 
another. ’’ 

It was also pointed out by Mr. Kincer that the dry 
conditions at present are but a continuation of last 
year’s rainless weather, inasmuch as in only three of the 
past 17 months has rainfall for the country been as much 
as normal. The expression ‘‘normal,’’ he stated, meant 
an average in rainfall for the last fifty years or so. 

One factor that has made the area including the Rocky 
Mountains and westward drier now than last year was 
the absence of appreciable snowfalls during the past 
winter. This has lessened considerably the amount of 
water for irrigation. 


CALENDAR REFORM 

THE State Department may socn make an announce- 
ment regarding an official delegate from the United 
States to attend an international conference on calendar 
reform in Geneva in October. 

The calendar reformists led by George Eastman, re- 
tired president of the Eastman Kodak Company, want 
thirteen months instead of twelve, each with twenty- 
eight days; or else twelve months neatly catalogued into 
four quarters of 91 days, 91 days, 91 days and 92 days, 
respectively. 

It seems somewhat questionable at this time, however, 
as to whether the world wants its calendar to be re- 
formed. Unofficial collections of opinion in various 
countries, through the medium of questionnaires sent to 
clubs, business organizations, and so on, have seemed to 
indicate that only in Germany and the United States is 
there marked enthusiasm for the venture. Switzerland, 
too, is inclined to favor it. Marked public apathy is 
reported in Portugal, France, Great Britain and Italy, 
according to the report just released of the Preparatory 
Committee on Calendar Reform which met in Geneva 
last June to prepare a basis of discussion for the con- 
ference in October. 

The United States had a delegate at the meeting of 
the Preparatory Committee—Dr. Charles F. Marvin, 
chief of the U. S. Weather Bureau, who is known to be 
as enthusiastically favorable to a calendar reform as 
George Eastman himself. But Dr. Marvin at that meet- 
ing did not officially represent the United States nor in 
fact did any of the other committee members represent 
their governments. The committee expressly stated that 
the members did not look upon themselves as spokesmen 
of the whole publie opinion of the countries from which 
they came. 

When official delegates are appointed, however, and 
meet with the Transit Committee of the League of Na- 
tions on this problem, their words will be watched be- 
cause it will be assumed that they speak with authority 
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and will be backed up at home in the stands they may 
take on whether there should be a new month interposed 
between June and July to be called by the solemn name 
of ‘‘Sol,’’ or given some other designation. 

Many of the big, powerful countries of the world are 
interested, but think we are doing very well as we are 
and that any change should be made very cautiously and 
not until it is clearly shown to be highly desirable. On 
one point almost universally the countries believe a 
change would be beneficial; the establishment of a fixed 
date for Easter. 

While Congressional action for the appointment of a 
delegate from this country to the October Geneva con- 
ference is unnecessary, any action taken in regard to a 
new calendar would have to be ratified by Congress to 
be effective. 


ITEMS 


WESTERN China was the location of a severe earth- 
quake on Monday (August 10) afternoon at 4:18 P. M., 
E.S.T., seismological reports wired Science Service and in- 
terpreted by the U. S. Coast and Geodetic Survey indicate. 
The center of the disturbance which may have killed 
many people was in the Sinkiang Province of China on 
the west edge of the Gobi Desert, an area sparsely settled 
and remote from communication lines. It may take 
weeks for news of the actual damage done to reach 
telegraph lines. Seismographs all over the world vi- 
brated for hours with this shock which was one of the 
most severe of the year. The longitude and latitude of 
the epicenter as determined by the U. 8. Coast and Geo- 
detic Survey was 90 degrees east and 42 degrees north. 


THe U. 8S. Coast Guard’s oceanographic vessel, 
General Green, has returned from a four thousand mile 
cruise between Labrador and Greenland. Observations 
of temperature and salinities were made at 122 points 
in six crossings of the Labrador current and two sec- 
tions between Labrador and Greenland. These measure- 
ments were taken in thirteen levels down to depths of 
two thousand meters (six thousand feet). More than 
seventeen hundred soundings were taken. On the Lab- 
rador coast about one hundred icebergs were sighted. 
Hundreds of bergs must be grounded and are disinte- 
grating along the coast. Hudson Strait is free of ice, 
only three bergs being sighted. Remnants of pack ice 
and about five hundred icebergs were sighted between 
Ivigtut and Cape Farewell, on the south tip of Green- 
land. Of all the bergs seen, only two were more than 
sixty miles off shore. 


A Locomotive of 350 tons, measuring 100 feet in 
length, will soon go into regular service on a Canadian 
rail line. The new locomotive has both high- and low 
pressure boilers, the exhausted steam from the high- 
pressure system being used in the low-pressure cylinders. 
The engine is the largest and most powerful of its kind 
ever built and the first of its design to appear on the 
American continent. 
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PERSONALITY 


A New Volume in the 
Contemporary Library of Psychology 


AND WILL 


By FRANCIS AVELING, D.8c., Ph.D. 
University Reader in Psychology, 
University of London 


This pioneer work presents the first scientific 
approach to the problems of personality and 
the part that the will plays in the development 
and definition of character qualities. It traces 
the development of the subject from the early 
ethical and theological speculation through the 
experimental researches of modern psychology. 
It also presents a complete theory of person- 
ality, as revealed both by involuntary and in- 
stinctive behavior and by voluntary actions 
governed by will. $2.00 
Previously Published Volume 


CREATIVE MIND, by C. Spearman 
$2.00 
These Are Appleton Books 


D. APPLETON AND COMPANY 
35 West 32nd St., New York 


The 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 
Revised, Dark-field Edition (1927) now Available. 


Old and the New in Microscopy, with a special chapter 
on Dark-field Methods and their Application. 


Postpaid, $3.50 


COMSTOCK PUBLISHING CO., ITHACA, N. Y. 


PHONELESCOPE 


Teaches Through the Eye 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE NEW COMET 


RyvES’s comet, discovered by an English amateur 
astronomer living in Spain, will probably be visible low 
in the western evening sky, just after sunset, for a few 
days. Mr. L. E. Cunningham, of the Harvard College 
Observatory, has made a preliminary computation of its 
orbit. This indicated that the comet would be at peri- 
helion, or closest to the sun, on August 25. 

After that, according to the computations, which are 
admitted to be somewhat uncertain, it will be in the 
constellation of Leo, and of the minus 3.4 magnitude. 
This is almost as brilliant as Venus at its brightest, and 
brighter than any other permanent astronomical object 
except the sun and moon. At that time it will be about 
seven degrees from the sun, and may be even visible in 
broad daylight. At noon when the sun is directly south, 
it should be seen to the left of andpa little below the 
sun, if that body’s direct glare is obscured behind the 
edge of a building or in some similar way. 

Incidentally, this position is only about three degrees 
away from the position of Nagata’s comet when it was 
discovered by a Japanese amateur astronomer in Cali- 
fornia a few weeks ago. Then, however, the sun was 
considerably farther away. 

Mr. Cunningham’s computations of the orbit are 
based on observations of Ryves’s comet made on August 
14, by Dr. George Van Biesbroeck, of the Yerkes Ob- 
servatory, Wisconsin, and on August 15 and 17 by Dr. 
E. C. Bower, of the Lick Observatory, California. Three 
separate positions of a comet are necessary to determine 
its orbit. However, if the three are very close together, 
as was the case with those used by Mr. Cunningham, any 
slight error is greatly magnified. Only by using three 
observations spread over a wide are of the comet’s orbit 
can really precise computations be made. For this 
reason, Dr. Harlow Shapley, director of the Harvard 
College Observatory, in announcing’ Mr. Cunningham’s 
results, states that further observations of the comet are 
urgently needed. 

Though the present computations are very uncertain, 
they should permit the comet to be kept in view. With- 
out them it might be completely lost, as has happened in 


the past. 


ELECTRONS AND THE BLUE OF THE SKY 

ELECTRONS streaming from the sun may be the cause 
of our familiar but mysterious blue sky, Dr. Willi M. 
Cohn, of the University of Berlin, has concluded as the 
result of his experiments in which a blue light very simi- 
lar to that from the sky was produced in the laboratory. 
Dr. Cohn is engaged in high temperature research at the 
A. D. Little laboratories at Cambridge and will start 
researches at Harvard in the fall. 

Dr. Cohn experimented in Berlin with cathode rays in 
a high vacuum, formed in a tube similar to the x-ray 
tube. He ailowed the stream of electrons, which is the 
cathode ray, to meet larger electrically charged particles 


of matter, known to scientists as ions, which are forme 
either from a piece of radioactive metal, such as thori 
or from a gas. The blue light appeared where the ele. 
trons and the ions came together. 

This blue light can be broken up by prisms to form , 
spectrum or ‘‘rainbow’’ of continuous color, just as js 
found in sunlight. The blue light from the clear sky 
also shows a continuous spectrum, although gases, such 
as the air this light passes through, have quite different 
spectra showing only thin colored lines. Dr. Cohn points 
out that at the upper layers of our atmosphere, electrons 
continually arriving from the sun and ions of the gase 
which form our air meet in the intense vacuum of space, 
Since under such conditions in his laboratory the blu 
light which is so like the light from the blue sky is 
formed, he believes that the blue of the heavens may, at 
least partially, have the same cause as that of the § 
laboratory. 

Since the time of Newton investigators have specu J 
lated on why the sky is blue. The most successful ex- 
planation heretofore has been that of Sir John Tyndall 
and Lord Rayleigh in the last century, which considers 
it due to sunlight broken up in a particular way by 
spherical particles in the atmosphere. Dr. Cohn state 
that his theory does not conflict with the older one » 
far as direct sunlight is concerned. He points out that 
the Tyndall-Rayleigh theory would expect the light from 
the sky to be polarized so that all its waves woul 
vibrate in a particular way. The light produced by 
Dr. Cohn in the laboratory is not polarized, and day- 
light is only partly polarized, partly not. 


TREATMENT FOR HOOKWORM 


A sAFE and apparently certain treatment for hook 
worm has been found in the synthetic antiseptic hexylre 
sorcinol. This important discovery in the field of medi 
cine was announced by Dr. Veader Leonard, of tle 
School of Hygiene and Public Health of the Johns Hop 
kins University, before the Section on Tropical Medicine 
of the Third Pan-American Medical Congress at Mexicd 
City. 

Dr. Leonard himself first described the bactericid:l 
properties of the drug, but not the fact that it is effe 
tive against hookworm and ascaris. Since 1924 it ha 
been known that the synthetic chemical, hexylresorcin¢) 
is seventy times stronger than carbolic acid, and at tle 
same time practically non-toxic to man. It has bed 
used as a general, as weli as internal, antiseptic the last 
few years. 

Dr. Paul D. Lamson, professor of pharmacology # 
the Vanderbilt University School of Medicine, discover 
its potency in hookworm disease and ascariasis, while i 
vestigating the problem of safe remedies. The wot 
was sponsored by the International Health Division of 
the Rockefeller Foundation. 

Hookworm, the ‘‘disease of backwardness,’’ is one of 
man’s oldest diseases, for its symptoms are apparently 
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described in ancient Egyptian papyri. In present times 
it is claimed that half of the world’s population lives 
in areas where it is prevalent. Millions of people are in- 
fected by it, and the havoe it does is incalculable. 

It is a disease that could be controlled by hygienic 
means, Dr. Leonard stated, but it is difficult to obtain 
the cooperation of the masses affected by it. The 
ignorance of the classes that generally have it is the 
stumbling block. 

‘*The statement can be made without reservation,’’ 
Dr. Leonard said, ‘‘that there is not a single anthel- 
mintic (anti-worm) drug now in common use, which has 
not caused prompt fatalities by the administration of 
average doses.’’ Because of its dangers, the use of 
thymol has been largely superseded by carbon tetra- 
chloride, a common cleaning fluid. But carbon tetra- 
chloride may prove fatal in small doses to persons de- 
ficient in calcium. 

Santonin, a classic remedy for ascariasis, infection by 
common roundworms, is one of the most expensive drugs 
in the pharmacopeia, and may produce serious poisoning 
in very small doses, while it may be fatal in average 
doses. Oil of chenopodium, given in place of this drug 
because of its expense, has to be given with care to 
debilitated persons. Many fatalities have occurred, for 
its toxicity varies and it has never been standardized. 

The problem in America, Dr. Leonard says, is largely 
a matter of the control of the two parasites—hookworm, 
and ascarids or common round-worms. Both carbon 
tetrachloride and oil of chenopodium are specific against 
only one of these parasites, while many patients have 
both. Treatment with carbon tetrachloride is some- 
times dangerous. While it may kill the hookworms, it 
irritates the ascarids and causes them to begin a migra- 
tion to escape the drug which may be fatal to the 
patient. 

The new drug, hexylresorcinol, is effective against 
both parasites, and against even a third, Trichuris 
trichiura. The chemical is easy to take, has no bad 
after-effects, and seems to be one hundred per cent. effi- 
cient when directions are followed. It is effective in 
this instance only in its crystalline form, made into sugar- 
coated pills. Four tenths of a gram is enough for chil- 
dren under six, while one gram is enough for persons 
twelve or over. It must be taken on an empty stomach 
and no food should be eaten for four hours afterwards. 

Dr. Leonard does not yet know whether this drug 
will be as effective against European hookworm as 
against the American, or less so, as is true of carbon 
tetrachloride. It is not known whether it will be useful 
against other nematodes parasitic to men, and cestodes. 
Present results are based ‘on experiments made with 
about 1,500 persons in the United States. Other in- 
vestigations now on foot in Japan, China, the Philippine 
Islands, India, Siam, Egypt, the southern part of the 
United States and Mexico may answer these questions. 


RINGWORM INFECTION OF THE FEET 

A cOMMON chemical used in purifying city water 
supplies, sodium hypochlorite, has been found by two 
Buffalo workers in medical research, Dr. Earl D. Os- 
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borne and Miss Blanche 8, Hitchcock, to be an effectiy, 
preventive of ringworm infection of the feet. This gis. 
ease, also known as ‘‘athletic foot’’ and similar nic. 
names, has spread spectacularly with the post-war rig 
of sports involving the use of common dressing-rooy, 
and other gathering-places where athletes trample arounj 
barefooted for a time. There the spores of the fung, 
that cause the disease are spread from foot to foot 
later causing irritation, cracks and itching water 
blisters. 

Dr. Osborne and Miss Hitchcock state in their repor 
to the official publication of the American Medical {. 
ciety that they have not been able to find a record of 
sodium hypochlorite being used or suggested as a fungus. 
killer before. They made some preliminary trials wit) 
cultures of various fungi in test-tubes, using solutions of 
the chemical in concentrations stepped up from one thou. 
sandth of one per cent. to one half of one per ceit, 
The latter concentration seemed the most effective ani 
was chosen as standard for a clinical trial. 

With the cooperation of the physical training depart- 
ment of the Buffalo high schools, heavy rubber pans 
were installed in all the gymnasiums, and students going 
to and from gymnasium classes were required to wasi 
their feet in a one half per cent. solution of sodium 
hypochlorite. The solution was renewed every day. In 
a new high school a shallow ‘‘well’’ for the solution was 
built into the corridor passing from the dressing room t 
the showers. Later, the strength of the solution wa 
increased to a full one per cent. because of possible dilv- 
tion through use. 

The results of the experiment are reported as mos 
encouraging. The spread of the infection was completely 
checked. The two experimenters report that ‘‘the 
records fail to show a single new case, although numer 
ous ones have appeared from the surrounding towns.”’ 

The hypochlorite solution, however, is not to be looked 
upon as a cure for already established cases. The re 
port continues: ‘‘So far as cure of the disease is con 
cerned, we do not believe that 0.5: per cent. solutio 
hypochlorite or even 10 per cent. sodium hypochlorite 
would be any more efficacious in curing an establishei 
case than any other methods employed at present in tle 
treatment of this stubborn condition.’’ 

The sodium hypochlorite treatment is the second effic: 
cious prevention for ringworm of the feet reported 
recently. A short time ago Dr. W. L. Gould, of Alban), 
N. Y., described how he had stopped tae spread of the 
disease in the junior high school there with a 10 to !) 
per cent. sodium thiosulphate solution. Dr, Osborne au! 
Miss Hitchcock, however, believe that their sodium hyp* 
chlorite solution offers certain advantages, It is cheap’, 
and when the quantities used in gymnasiums and simili! 
places are considered this is a distinct consideration. 


PSYCHOLOGICAL TESTS OF AVIATORS 
PERSONALITY, as shown in a psychological examit* 
tion, is an excellent index to whether a man will ‘‘mab 
the grade’’ as a naval flyer, according to a report matt 
by Lieutenant C. G. De Foney, of the U. 8. Navy Met 
cal Corps, in the Medical Bulletin. 


cs 
Jee 
Us 
4 
i 
4 
; 
cy 
| 
| 
i 
4 
> 
Saf 
. 
are 3 


Aveust 28, 1931 SCIENCE—ADVERTISEMENTS 13 


TEST PLANES 


Test Planes of Glass, Pyrex, Crystal Quartz, 
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plane to the specified accuracy which may be up to | 
1/20th wavelength. | 
We also produce spherical Test Glasses for testing 
curved surfaces by the Newton’s Ring method. These 
are made in pairs, one convex and one concave, which 
have exactly the specified curvature. 
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The most important factors distinguishing the good 
flyer from those who fail are courage and emotional 
stability. More similarity exists between aviation suc- 
cesses and failures in regard to intelligence and ability 
to concentrate. 

‘‘This apparent lack of influence on the ability to 
pass the course was anticipated in so far as intelligence 
is concerned, since the students were, for the most part, 
selected material of the same general average intelli- 
gence.’’ 

‘*The highly intellectual individuals, the bookworms 
and grinds who thad previously reported for training at 
Pensacola had not done so well as a group; a very low 
percentage of this type complete the course. This is 
easily explained, since this type of individual is usually 
the poorly rounded out personality, the poor mixer, the 
introspective, overly serious, sensitive individual who en- 
larges on the possibilities of danger and failure. This 
type fares poorly under the present system of trial flights 
at frequent intervals with a check pilot. 

‘*Tt has also been noted that the mentally dull, self- 
satisfied, extraverted individual does much better here 
for the opposite reasons that he is either too dull to 
know when he is in trouble in the air, would not admit 
it if told that he was and is not thinking of the future 
or possibilities; he lives only in the present moment and 
hence is relieved of the mental load that the previous 
type mentioned carries. 

‘*This second type, however,’’ according to Lieutenant 
De Foney, ‘‘being indifferent to dangerous situations 
and possibilities, is the careless flyer who is always hav- 
ing real or near collisions in the air, beach crashes, 
grandstanding for the crowd’s applause, and causing 
much repair work on previously good airplanes.’’ 

Of the men selected on the basis of psychological ex- 
amination as being good aviation material from the 
standpoint of intelligence and emotional make-up, only 
30 per cent. failed to make good. Of those set apart as 
being poor material only 32 per cent. were able to 
qualify and nearly half these required extra instruction. 
The crash rate is more than double among those called 
poor aviation material than among those who did well 
on the psychological examination. 


ITEMS 
WitH the new dirigible, Akron, soon ready to give 
more definite test to the practicability of trans-Atlantic 
air travel, the vicinity of Richmond, Washington and 
Baitimore is under consideration as the location of a 


- possible terminal for such commerce. Philadelphia has 


aiso been included in the group as being the most north- 
erly point in the suitable area. The locality of these 
four cities was recommended by Ward T. Van Orman, of 
the Goodyear-Zeppelin Corporation, builders of the 
Akron, after a thorough investigation of weather con- 
ditions along the Atlantic seaboard. The U. 8S. Weather 
Bureau cooperated in obtaining for him the necessary 
climatological and meteorological data. At present, de- 
vices to measure wind speed and direction have been 
erected at these cities and the resulting records will 
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determine largely which one is to have the new gir 
harbor. 


POLLUTION of inland and coastal waters in the United 
States as a whole is decreasing. Twenty-five of the 
forty-four states questioned by the joint committee op 
oil pollution of the American Engineering Council re. 
ported an improved condition. In eleven states oil pollu. 
tion was believed to be on the increase, while in six states 
the question was regarded with doubt. 


THE largest living thing on earth is the General Sher. 
man sequoia tree in Sequoia National Park. A com- 
mittee of engineers has completed precise measurements 
of the big trees of California and has awarded the 
championship to this tree, with the General Grant tree 
second. Over a thousand observations and calculations 
with precise engineering instruments, showed that the 
General Sherman giant redwood has a volume of 600,120 
board feet, a height of 272.4 feet, a cireumference at the 
ground of 88 feet and one limb alone has a diameter 
of 6.8 feet. The General Grant tree contains only nine 
tenths of the volume of the General Sherman tree but 
it is larger around at the base, higher and probably 
older. The giant sequoias are considered the oldest 
living things on earth, having ages estimated to be 4,000 
to 5,000 years. 


TIMBERS placed atop untreated pine piles saved the 
day along a two-and-a-half-mile stretch of swampy 
North Carolina land where the concrete road had sunk 
so far as to be impassable. The novel timber bridging 
was constructed directly over the old roadway. Spaced 
ten feet apart, the piles were driven deep into the oozy 
mud in lines on both sides of the old roadbed. Caps 
made of concrete encased the tops of the piles in order 
to provide a firm basis for the timber decking. A layer 
of asphaltic concrete covered this decking of the emer- 
gency road. While the piles were beimg driven it was 
still possible to leave a minimum of 13 feet of the old 
road open to traffic. 


How does the pigeon find his way home? Many of the 
theories heretofore advanced involve the idea of a special 
sense of direction, but experiments conducted by Dr. 
Ralph H. Gundlach, of the University of Washington, 
indicate that the correct explanation is probably that 
these birds have good vision, wide eruisirg range and 
some special motivation. Dr. Gundlach constructed 2 
maze in such a way that only a creature having a direc: 
tional sense would be able to solve it. The experienced 
homers tested showed no sign of reaching a solution 
even after three months of trial. Another test was to 
release 16 trained racing homers on a course lying in 4 
direction from home different from that of the cours¢ 
on which they were trained. These racers were 4¢ 
customed to covering 100 miles in two hours on theif 
home course. On the new one in which they had to find 
their way only three came home in less than five hours. 
Six were out from one to 14 nights, and.two never came 
home at all. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


DANGER FROM LOW VOLTAGE ELECTRIC 
SHOCKS 

SHocks by electricity of even such low voltage as 
that found in the ordinary household circuit are ex- 
tremely dangerous and may cause death, Dr. Horatio B. 
Williams, of New York City, pointed out in a report to 
the American Medical Association. 

Heretofore when people have died from shock with 
supposedly low voltages of electricity, such as from 
household circuits and appliances, it has been explained 
on the ground that the voltage had suddenly become 
greater than the usual 110 or 120 volts. Dr. Williams 
offered another explanation based on physiological rather 
than on physical grounds. 

Within recent years medical scientists have learned 
that electricity under the pressure of a very low poten- 
tial, often much less than 110 volts, affects the heart, 
causing a sort of tremor or wavering in its usual contrac- 
tion, which physicians call fibrillation. Instead of all 
the muscle fibers contracting together, each of them does 
it separately without coordination. When the current 
passes through one part of the heart, this fibrillation 
occurs without interfering with the circulation; but 
when the current passes through another part of the 
heart, the circulation stops at once, and in all large 
animals death usually follows. 

When the human skin is dry it is a good non-conductor, 
but when it is wet, large enough currents could pass to 
cause fatal fibrillation of the heart, Dr. Williams sug- 
gested. The skin is rarely absolutely dry, and perspira- 
tion keeps it somewhat moist; when this is copious, or 
when the skin is wet with soap and water, an electric 
current could easily pass through it. A slight cut or 
bruise of the skin also greatly lowers the resistance to 
electricity. 

Household electric power lines are customarily 
grounded on one side. Contact between the other side 
and any part of the body becomes dangerous when the 
skin is wet enough to conduct. Water pipes, drain pipes, 
radiators, sinks and the conduits in which the power 
wires run are all usually well grounded. This, together 
with the fibrillation theory, explains the numerous cases 
of fatal electric shocks of persons touching electric ap- 
pliances while in the bathtub, for instance. 

‘*A person in a bathtub, making through his wet skin 
an excellent contact with the grounded drain pipe, runs 
a deadly risk if he happens to touch the metallic shell 
of a fixture which is in electrical contact with the un- 
grounded side of the circuit,’’ Dr. Williams said. ‘* Fix- 
tures are not supposed to be in this condition, but there 
are so many opportunities for them to be or to become 
so that the danger is ever present. 

‘*It may be dangerous to touch electric lamps and 
appliances with wet hands, especially when there are 
euts and abrasions of the skin and particularly when 
there is a ground contact, as when one is in a bathtub.’’ 

Another danger spot is the chain pull switch with 


which many lamps are equipped. In some there is a) 
insulating link, but many do not have this. A safe prap. 
tice is to tie a piece of silk ribbon to the chain, par. 
ticularly in the bathroom, kitchen and cellar. Home 
repair of electrical equipment may also be a source of 
danger. Even when the equipment works all right, the 
home repairman may not have properly grounded or; 
insulated it. 

TELESCOPE MIRROR FOR THE PERKINS 

OBSERVATORY 

AFTER three years of work, the largest telescope mirror 
ever made entirely in the United States has been con. 
pleted at Pittsburgh, and will be turned on the heavens 
within a month. This huge eye, 69 inches in diameter, 
only exceeded in size by two others in the world, was 
made from a two and a half ton dise of glass cast in 
Washington at the National Bureau of Standards. The 
laborious task of grinding it to a perfect curve, correct 
to a millionth of an inch, has been performed in the 
works of J. W. Fecker, Pittsburgh telescope maker. 

At the first annual assembly of amateur astronomers 
and telescope makers of the Middle Atlantic states, held 
under the auspices of the Pittsburgh Academy of Si- 
ence and Art, the completed mirror was shown for the 
first time. Some of the smaller auxiliary mirrors that 
must be used with the big one in the telescope are being 
rapidly brought to a finish, They will be ready prob- 
ably within thirty days and then they will be mounted 
in the 69-inch reflecting telescope of the Perkins Ob- 
servatory of Ohio Wesleyan University, at Delaware, 
Ohio. The American Astronomical Society will meet 
at the Perkins Observatory from September 7 to 9, and 
it is expected that the new telescope will be dedicated 
at that time. 

When the blank dise was received from the Bureau of 
Standards in September, 1928, it was nearly 71 inches 
in diameter. However, in removing it from the form 
in which it was cast, several large pieces had bee 
chipped from the edge. In order to secure a clear sur 
face it was necessary to reduce the size nearly two inches, 
and to remove about 1,100 pounds of glass. In its com 
pleted form the mirror weighs 3,790 pounds, and is 
10 5/16 inches thick. As it is set up, thousands o 
small air bubbles can be seen inside it, as well % 
numerous striations, or regions of slightly differen! 
density. But a telescope mirror, unlike the usu! 


looking-glass, is silvered on the front surface, and tlt § 


glass acts merely as a support. Therefore, these it 
regularities will not affect the performance of the it 
strument. 

The glass has been ground to a concave shape. Whe! 
in use, it will face the stars, and their light rays wi 
be focused on a smaller concave mirror above it, whith 
will return the rays, through a hole in the main mir", 
to an eyepiece or photographic plate, depending ™ 
whether the telescope is being used visually or pho 
graphically. 
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Recent 
McGRAW-HILL BOOKS 


Weidlein and Hamor—SCIENCE IN ACTION—A Sketch of 


the Value of Scientific Research in American Industries 


By Edward R. Weidlein and William A. Hamor, Mellon Institute of Industrial 
Research. 310 pages, 6x 9, 32 illustrations. $3.00 


This book fully covers the place of applied science in industry, discussing the prominent 
laboratories and workers, the means and methods of scientific research, the results achieved, 


and the opportunities in the field. 


Felix—TELEVISION—Its Methods and Uses 


By Edgar H. Felix, Broadcast Consultant; Member, Institute of Radio Engi- 
neers. 266 pages, 54x 8, illustrated. $2.50 


Here is a concise and understandable explanation of television today—with a frank and im- 
partial analysis of its present status, its probable future, and its commercial possibilities. 


Moore—A HISTORY OF CHEMISTRY Second Edition 


By F. G. Moore, late Professor of Organic Chemistry, Massachusetts Institute of bs 
Technology ; revision prepared by William T. Hall, Associate Professor of Ana- +7 
lytical Chemistry, Massachusetts Institute of Technology. International Chem- ue 
ical Series. Second edition. 324 pages, 54 x 8, illustrated. $3.00 bs 


A treatment of the historical development of the important theories of chemistry and the 
personalities of the great men whose efforts have contributed to that development. 


Brownell—-PHYSICAL SCIENCE—An Introduction to the 


Specialized Courses in College Science a 


By Herbert Brownell, Professor of the Technique of Instruction in Science, 


Teachers College, University of Nebraska. 313 pages, 6 x 9, 125 illustrations. 
$2.50 


An introductory textbook presenting what everyone should know of the teachings of science 
as these directly affect everyday living. "ae 


Jones and Emsweller—THE VEGETABLE INDUSTRY 
By Henry Albert Jones, Division of Truck Crops, College of Agriculture, Uni- y 
versity of California, and Samuel Leonard Emsweller, Division of Truck Crops, : 
College of Agriculture, University of California. McGraw-Hill Vocational Tezts. Sete 
431 pages, 54 x 8, 154 illustrations. $2.25 ae 

“4 The aim in this text is to give the beginner some idea of the importance of the vegetable in- a ¢ 
abe important producing areas and the different systems under which vegetables are * 
produced. — 


Send for copies on approval y 


McGRAW-HILL BOOK COMPANY, Inc. 


370 Seventh Ave., 
New York 
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A total of 15,860 hours of work has been required to 
complete the mirror, Mr. Fecker said. In addition, 
many hours of waiting were necessary while it cooled 
to normal temperature for testing, after the grinding 
operations had warmed it. Its figure is now so accurate 
that the most delicate tests reveal no error. The tests 
used by the optician would reveal a deviation of a 
millionth of an inch from the correct shape. No test 
that the astronomer can apply, using the telescope on a 
star, are as delicate, said the maker. 

The only telescope mirrors exceeding this in size are 
the 100-inch mirror, at the Mount Wilson Observatory, 
in California, and the 72-inch mirror in the Dominion 
Astrophysical Observatory at Victoria, British Columbia. 
Both were made from French glass. The former was 
completed by Professor G. W. Ritchey, in the Mount 
Wilson shops at Pasadena, and the latter in the Pitts- 
burgh shops, then operated by John A. Brashear, Mr. 
Fecker’s predecessor. 


GLACIERS 

A RETURN of the great glaciers in 2,000 years or there- 
abouts is a reasonable expectation, according to Dr. O. 
Gunnar Erdtman, of the University of Stockholm. Dr. 
Erdtman, who recently lectured at the University of 
Michigan en route from Alberta to Sweden, bases this 
statement on a comparison of the postglacial forest 
history of northern Europe with the forest histories of 
interglacial periods. 

The course of forest history is traced by means of 
the microscopic fossil pollen deposited by wind in lakes 
and bogs, where it is preserved in sediment or peat. 
If the various layers of this material are removed in 
order and studied, the composition of the local forests 
at successive times can be ascertained. The kinds of 
tree pollen and their relative abundance furnish the 
clue. 

An interglacial period is marked by the retreat north- 
ward of coniferous forests of fir, spruce and pine. This 
is accompanied by the development of a warm, generally 
dry climate and the advance of deciduous forests of oak, 
beech and other trees, from the south. After a time 
these deciduous forests retreat southward, followed by 
the conifers, whose shift presages the return of the ice. 

The evidence so far secured by Dr. Erdtman in Scan- 
dinavia and the British Isles strongly suggests that a 
southward movement of the forests is under way. Cer- 
tainly it is known to scientists in both Europe and Amer- 
ica that the present climate is more humid, and probably 
cooler than was that of a few thousand years ago. It is 
also known that deciduous forests were more extensive 
in southeastern Canada a few thousand years ago than 
they are to-day. On the basis of such facts it may not 
be unreasonable to regard the present period as prop- 
erly interglacial, rather than postglacial. Such a possi- 
bility is often mentioned by geologists on other grounds. 

Dr. Erdtman has just completed several months as a 
guest of the University of Alberta at Edmonton. Dur- 
ing this time he made extensive studies of the pollen 
being deposited to-day in the muskeags and lakes of the 
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northern interior, to see how accurate a picture it pre- 
sents of the existing forest. In this way it is hoped 
to learn how much dependence may be placed upon fosgjj 
pollen as an index to forests of the past. Dr. Erdtman 
has found the problem complicated by the fact that ¢er. 
tain very abundant trees, such as aspen and poplar, have 
pollen which is not preserved. This is not likely to 
affect the general conclusions reached in Europe, hoy. 
ever. 
STEVIOSIDE 

A NATURAL substance 300 times sweeter than cane 
sugar, rivaling some of the coal-tar products of chem. 
ical laboratories, has been shown by two French chem- 
ists to consist of a chemical union of common glucose 
and another compound which has little or no taste. 
United, they are intensely sweet; divided, they are not 
even as sweet as ordinary sugar. 

The compound bears the chemical name ‘‘stevioside,’’ 
because it occurs in a South American plant known to 
botanists as Stevia. The plant itself was first intro- 
duced to the scientific world about the beginning of the 
present century; it is a close relative of such familiar 
North American weeds as boneset, Joe Pye weed and 
the plant that causes occasional outbreaks of milk sick- 
ness in the Midwest. After its discovery by Europeans 
it rapidly acquired the name of ‘‘the sweetest plant in 
the world.’’ A very small piece sufficed to sweeten a 
cup of coffee or tea. 

During the past generation several partially successful 
attempts have been made to isolate and study the par- 
ticular substance in the plant that made it so intensely 
sweet. It has remained, however, for the French chen- 
ists, MM. Briddel and Lavielle, to accomplish the final 
purification. 

They have discovered, to their surprise, that the sweet 
crystals of stevioside, upon chemical treatment to remove 
a part of the combined water in them, break apart into 
about 60 per cent. common glucose and 40 per cent. of 
a new stuff which they called ‘‘steviol.’’ The latter has 
no taste, but combined with the glucose it produces 4 
most poignantly sweet substance. 

MM. Briddel and Lavielle made another interesting 
discovery, the significance of which is not yet clear. If 
they freeze a 50 per cent. solution of the intensely sweet 
stevioside they obtain a mat of fine needle-erystals, which 
contain more chemically combined water than the orig: 
inal substance, and which are only faintly sweet. The 
sweetness of stevioside seems to depend on the presencé 
of an exact amount of water in combination with the 
glucose and steviol; a trifle more or a trifle less spoils 
the effect. 

IDIOT CHILDREN 


To say that an idiot child has a mental age of two 
years or three years is somewhat misleading, according 
to a comparison between the abilities of idiot children 
and of normal infants of the same mental age, made 2 
the Training School at Vineland, N. J., by Dr. Edgar A. 
Doll and Cecelia G, Aldrich. 

Although the total mental test scores of the idiots 
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INDUSTRIAL 
CHEMISTRY, 


an Introduction. 
Emil Ramond Riegel 
$9.00 


Many Colleges and 
Technical Schools have 
adopted this work as a 
text for their course in 
Industrial Chemistry. 


Fundamental Information for the Practical Man 
as well as for the Chemist and Technologist 


The progress of invention and discovery is constantly influencing 
the operative condition of industry. New products and processes are 
being developed by experts and specialists. Up-to-date knowledge of 
what is taking place and why chemistry is changing things is desir- 
able not only for the technical man, but also for the business execu- 
tive. Dr. Riegel’s new book makes industrial chemistry understand- 
able to both the student and the general reader. It is balanced, all 
the chapters being on the same level of scholarship, detail of treat- 
ment, theoretical and technical information. The economic position 
of each industry is clearly shown by statistical figures of recent date. 
Illustrated. 649 pp. 

Contents: Sulfuric acid—I. Chamber Process; II. The Contact 
Process; Nitric acid from nitrates, mixed acid, iodine, hydrofiuoric 
acid, phosphoric acid, aluminum sulfate; Salt, salt cake, hydrochloric 
acid; Glauber salt, bromine; Sodium sulfide, sodium thiosulfate 
(hypo); Anhydrous bisulfite of sodium, sodium hyposulfite; Electro- 
lytic caustic soda and chlorine including bleach and liquid chlorine; 
Soda ash, sodium phosphate, sodium silicate; Portland cement, lime 
and gypsum plaster; Pottery, common bricks, refractory bricks and 
crucibles, vitrified enamel; Synthetic nitrogen products—Arc process, 
direct ammonia, cyanamide, nitric acid from ammonia; Fertilizers 
including superphosphate and potassium salts; Fuels, steam boilers, 
hydroelectric power, steam power and production of cold; The dis- 
tillation of coal for gas, coke, tar and ammonia; Combustible and 
illuminating gas, water gas, producer gas and natural gas; The dis- 
tillation of hard wood for charcoal and by-products; Distillation of 
pine sap and wood for turpentine; Window glass; Plate glass, op- 
tical glass, cut glass, frosted glass, colored glass, glass wool and 
fused quartz glass; Products of the electrothermal furnace including 
graphite, carborundum or silicon carbide, alundum or aluminum 
oxide, calcium carbide; Products of the electrolytic furnace, alumi- 
num, magnesium, sodium; and products of the electrolytic cell other 
than caustic including potassium permanganate, ammonium persul- 
fate, hydrogen peroxide, sodium peroxide, and sodamide; Industrial 
gases including hydrogen, helium, oxygen, nitrogen, argon, chlorine, 
sulfur dioxide, ammonia, nitrous oxide, carbon monoxide, carbon 
dioxide, acetylene, ethyl chloride; Processes based on the activity of 
yeasts and bacteria including industrial alcohol, butyl alcohol, ace- 
tone, lactic acid, vinegar; Cellulose from Wood—lI. including ground 
wood pulp, chemical pulp, paper, card-board; Il. including artificial 
silk or rayon; Cane sugar, beet sugar, corn starch and glucose; Pe- 
troleum and its products including synthetic motor fuels, lubricants, 
asphalt; Dye application; The manufacture of dye intermediates; 
The manufacture of dyes; Animal and vegetable oils, fats and waxes; 
Essential oils, perfume sundries, flavors, pharmaceuticals; Pigments, 
paints, varnishes, lacquers, new ink; Soap and glycerin; Explosives; 
Chemical factors other than explosives for warfare; Phenol resins, 
synthetic phenol, celluloid, fibre including pyroxylin, moving picture 
film, camphor; Leather, gelatin and glue; Photographic plates, films 
and papers; Lithography; Insecticides, fungicides, disinfectants in- 
cluding sulphur, wood preservation; Rubber; Patents; Appliances 
used by the chemical engineer—I. Pumps, fans, blowers and com- 
pressors; II. Filters; III. Evaporators, driers, Cottrell precipitator 
and others; IV. Crushers, disintegrators, pulverizers including 
bucket and other elevators, screens; Materials used by the chemical 
engineer including the making of iron castings; Instruments of con- 
trol used by the chemical engineer including hydrometers, pyrom- 
eters, pitot tube, flow mgters; Pig iron; Steel; Copper, lead, zine, tin, 
mercury; Gold, silver, Cxtinum, radium, thorium, and cerium; Ap- 
pendix; Index. 


This well known review presents to the reader a concise and ac- 
curate survey of the progress in pure and applied chemistry’ made in 
America for the calendar year 1930. 

Every chemist should have a complete set of these volumes to keep 
abreast of modern scientific and technical developments in America 
irrespective of whether he is engaged in industry or professional 
work, and to point the way for a more exhaustive reading in fields 
in which he is especially interested. 

Contents: Solutions, Kinetics of Gases and Gas Mixtures, Sub- 
atomic Phenomena, Thermodynamics and Thermochemistry, Colloid 
Chemistry, Catalysis, Photochemistry, Physical Methods in Analyti- 
cal Chemistry, Determination of Crystal Structure by X-Rays, The 
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pounds, Aliphatic Compounds, Carbocyclic Compounds, Heterocyclic 
Compounds, Carbohydrates, Pharmaceuticals, Biochemistry, Vita- 
mins, Foods, Water, Sewage, Soils and Fertilizers, Insecticides and 
Fungicides, Fermentation, Cement and Concrete, Chemistry of the 
Silicates, Coal, Petroleum Chemistry and Technology, Gaseous Fuels, 
Paper, Synthetic Yarns, Explosives, Azo Dyes, Anthraquinone Dyes 
and Intermediates, Rubber, Paints, Varnishes and Lacquers, Chem- 
ical Economics, Author Index—Subject Index. 
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and the infants with whom they were compared came 
out about the same, the individual abilities and dis- 
abilities were very different. All tests involving lan- 
guage ability put the idiot children at a great disad- 
vantage, but, on the other hand, tests requiring manual 
dexterity showed the idiots to be far superior in this 
respect. 

‘*The difference in physique is immediately appar- 
ent,’’ the scientists comment in their report to the 
Journal of Genetic Psychology. ‘‘The normal child, 
barely out of his infantile walking stage, and babyish 
in appearance, presents a picture quite different from 
that of the idiot child, whose physique, although imma- 
ture and underdeveloped, nevertheless has outdistanced 
his meager intelligence. The reaction of adults toward 
the individuals of the two groups is for this reason alone 
quite different, and in turn elicits from them a different 
response. 

‘* Another marked difference is in the amount of spon- 
taneous activity of the two groups. The idiot child will 
very often sit patiently through a complete examination, 
sometimes pointing to certain tests and frequently dis- 
tracted, but easily brought back to the task in hand. On 
the whole, the examination may continue systematically. 
The normal infant, on the other hand, must frequently 
be enticed into cooperation, and his interest must be 
held throughout to avoid discontent and the familiar 
question, ‘Where’s mama?’ 

‘The normal children seemed to recognize their own 
limitations more quickly than did the idiot children. 
Once having found a task too difficult, no amount of 
urging could persuade them to continue their efforts. 
The idiot child, however, could often be urged to con- 
tinue trying regardless of the apparent futility of his 
efforts. The manual superiority of idiot children leads 
to the expectation of training possibilities.’’ 


ITEMS 
Two new game reserves in South Africa have been 
established by the Parliament of the South African Union. 
The largest of these lies between the Aub and Nossob riv- 
ers in northwestern South Africa, formerly German South- 
west Africa, and has an area of about 1,800,000 acres. 


‘Here the gemsbock or oryx, entirely exterminated in 


other parts of South Africa, still lives in large herds; 
and there are other kinds of antelopes, including koo- 
dooes, elands and gnus or hartebeests, as well as lions 
and leopards and rare birds. The second reserve is 
ealled the Addo reserve. It has an area of over 11,000 
acres and lies in the eastern part of the Union. It is the 
last refuge for a few of the South African elephants, 
which are much smaller than those of Central Africa. 
There are 40 of these now on the reserve, and the gov- 


_ ernment has taken care to provide sufficient watering 


places for them. Lack of water has been one of the 
eauses of their extinction elsewhere. These new re- 
serves are cared for by the South African National 
Park Department, which also administers the Kruger 
National Park, perhaps the greatest game reserve in the 
world. 
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WitH the age-old hills of Santa Fé-as a perfect set. 
ting, the new Laboratory of Anthropelogy, endowed by 
John D. Rockefeller, Jr., was officially opened to sty. 
dents on September 1. From all parts of the United 
States men and women engaged in anthropological 
studies trekked to Santa Fé to attend the opening exer. 
cises and to take part in the three-day conference of 
archeological field workers convening in the new build. 
ing on September 2, 3 and 4. For many years Santa 
Fé has been a rendezvous of men and women interested 
in the aboriginal life of the great Southwest.  Conse- 
quently it is most appropriate that the first Laboratory 
of Anthropology ever opened in the United States should 
be established in the very heart of a country where 
students may not only excavate and study the ancient 
ruins but also visit the nearby pueblos and supplement 
their digging by catching their ‘‘archeology alive.’’ 
Mr. Jesse Nusbaum, formerly superintendent of Mesa 
Verde National Park, who is now departmental archeolo- 
gist for the Department of the Interior, is director of 
the laboratory. 


LARGE brown patches of dead grass on Ohio golf 
courses and lawns are not due to the extremely hot 
weather but a heavy attack by the sod web-worm, ento- 
mologists of the Ohio Agricultural Experiment Station 
have discovered. Not a new insect, the half-inch-long 
black worm has been encouraged by this year’s good 
insect weather. It lays its eggs in lawn or turf grasses 
and the larvae hatch in two weeks. The insect keeps 
away from clover, and a patch of fresh green clover 
plants in the dead grass is a sign of its presence. 
Arsenate of lead powder dusted on the grass and soaked 
in with water will control the pest. 


WHEN Colonel and Mrs. Lindbergh, en route to Asia, 
stopped at Churchill on the western shore of Hudson 
Bay, they saw the terminus of a new railroad leading 
from the Canadian wheat lands to Canada’s newest port 
and outlet to Europe. Churchill Harbor will soon be a 
thriving grain shipping center during the short summer 
season when ocean ships can reach the Atlantie through 
Hudson Bay and Hudson Strait, a route that a few 
years ago was followed only by vessels of exploration. 
The port will be opened commercially next summer, and 
then Canadian grains will have a thousand miles less 
traveling to do in reaching Liverpool by way of this 
route than by the Great Lakes route now largely used. 


GOLDFISH can bé trained to develop a tolerance for 
the poison of tobacco, but smokers should not therefore 
feel that any amount they take in is harmless after they 
have once acquired the habit. This is the advice of Drs. 
Leon Binet and ©. Zamfir, French physicians. Increas 
ing amounts of tobacco-water, made by soaking tw? 
grams of good Maryland tobacco in a liter of river 
water, were placed in the goldfish bowl every other day. 
On alternate days they got fresh water again. After 5! 
days the goldfish survived exposure in water so strong 
that it killed unprepared goldfish in an hour. After 
66 days they swam in the extract straight. 
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Announcing 


a new book in the series of 
McGRAW-HILL PUBLICATIONS 
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577 pages, 6x 9, 173 illustrations, $5.00 


— of the ever-increasing use of salamanders and frogs in bi- 
ological study and investigation, this text summarizing the rela- 
tions of Amphibia to one another and to other animals should prove 
especially useful. No other book published in recent years gives so 
comprehensive an account of both the biology and the natural 
history of the Amphibia as a class of vertebrate animals. 


Although emphasis is placed on biology and phylogeny of the 
various groups of Amphibia, the habits and natural history are con- 
sidered in sufficient detail to be of practical service to the ecologist. 
All the genera of Amphibia are diagnosed, and the more familiar 
species of American salamanders are illustrated. 


The recent discoveries in endocrinology, experimental embry- 
ology and physiology where they have a bearing on the biology of 
the Amphibia are correlated with the discoveries in other fields. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


OIL FROM COAL 

ALTHOUGH American crude oil is now so cheap:as to 
be causing acute economic distress in several oil fields, 
the supply is not inexhaustible and chemists are looking 
to the day when we shall have to make gasoline and 
lubricating oil out of coal, as they are already doing in 
Germany and other European countries. 

At the meeting of the American Chemical Society in 
Buffalo, N. Y., a series of experiments on soft coals 
from both eastern and western United States fields was 
described by Professor H. K. Benson and his associates 
at the University of Washington. The process con- 
sisted of subjecting coal to pressures from 2,200 to 4,200 
pounds per square inch, at temperatures from 200 to 
450 degrees centigrade in the presence of water vapor. 
The oily mixtures obtained by this procedure compared 
favorably with the product of European coals treated in 
the same way, the report stated. 

We commonly think of even soft coal as pretty hard 
stuff. Yet coal is a jelly—a colloid, to use the strictly 
scientific term. Evidence to this effect was adduced by 
Dr. Reinhardt Thiessen, of the U. 8. Bureau of Mines. 
Using a new ultra-power lens on his microscope, Dr. 
Thiessen has seen the ‘‘micellae,’’ or ultimate visible 
particles that go to make up coal, and he has found them 
to be similar in size and shape to the micellae of plants, 
which of course were the raw material of coal, ages ago. 
The colloid nature of coal has long been suspected, but 
until now definite proof has been lacking. 

Gas for fuel, of high heating value, has been made 
experimentally by two Illinois chemists, Drs. C. 8. Boruff 
and A. M. Buswell, using a most unpromising material— 
‘‘beer slop’’ from distillery wastes produced by indus- 
trial aleohol factories. Dr. Buswell has built up a repu- 
tation for getting gas from all sorts of waste products, 
such as sewage and chopped-up cornstalks. 

Calcium gluconate, a new chemical of considerable in- 
dustrial importance and of possible value in medicine, 
can now be made by an electrical process, using glucose, 
crushed limestone and a small amount of a bromide. 
Hitherto the only method of production has been a 
fermentation process using shallow pans of glucose solu- 
tion and a special kind of fungus. The new process 
was worked out by Dr. H. 8S. Isbill and his associates, 
of the U. 8. Bureau of Standards. 

Benzoate of soda, widely used to keep foods and 
beverages from fermenting and spoiling, is not proof 
against all kinds of micro-organic activity, Drs. D. 
Tarvin and A. M. Buswell, of the Illinois State Water 
Survey, have discovered. They offered a diet of this 
preservative to a mixed lot of bacteria deprived of free 
access to oxygen. The bacteria literally ate it up. 

Even the strictest teetotaler has alcohol in him, re- 
searches by Dr. Alexander O. Gettler, Joseph B. 
Niederl and A. A. Benedetti-Pichler, of Washington 
Square College, New York City, have disclosed. They 


found minute but definite traces of alcohol in hung, 
brains and blood, in tissues of pigs, dogs and othe 
animals. Singularly enough, the unclean swine had th 
least natural alcohol in him. 


INCENDIARY FOREST FIRES 
THE fact that a number of the recent destructive fy. 
est fires in western states are definitely known to hay 
been started by pyromaniacs—fiends who deliberately 
set fire to timber—has made significant figures from the 
U. S. Forest Service in Washington, D. C., which shoy 
that 1,300 of the 8,400 conflagrations in national forests 
last year were of incendiary origin. 
Up to the latter part of last month, more than half 
of the total number of this year’s fires in these forests 
3,600 out of 6,322, were due to man’s action, whether 
careless or on purpose. Lightning is held responsible four @ 
the remainder of the number. 
The present season is turning out to be one of the 
worst fire years in the history of the Forest Service. 4 
total area of 385,168 acres has been burned over in tle 
national forests since January 1, the latest summary 
shows. Three hundred thousand of these acres are is 
western states, and of them, Idaho is at present suffer 
ing the greatest losses. 
The severity of conditions this past summer i 
brought out in a comparison with 1930, only 137,)W/ 
acres being burned for the whole year. So far thif 
year, Henry Wold, of the U. 8S. Forest Service, tli 
Science Service, more money has been spent in nation 
forests for fire control—$2,100,000 up to August 2(- 
than was spent all last year, and the situation is wor 
than in 1929, which was considered an extremely bil 
fire season. 
Reports from the field indicate, Mr. Wold stated, tl! 
the present fires are harder to suppress than those i 
1910, the worst year on record for acres burned ail 
lives lost. The fire-fighting organization is better 10 
however, than at that date. | 
Although the number of fires that actually get startd 
is large, few of them actually become very destructit 
as the result of watchfulness of rangers. Will 
they are still infants, they are discovered and put 0 
So far this year, 87 per cent. of the fires in natiotl 
forests have been extinguished before they burned 0] 
ten acres. If the forest areas are burned over /¥J 
once they will grow back again; if they receive a doubl 
burning, however, replanting of the trees becoll# 
necessary. 
This effective fire control is exercised by three ™ 
units, Mr. Wold pointed out, of personnel in the nati 
forests: lookouts, rangers and ‘‘smoke chasers.” 
signed to particular areas, they operate in close ™ 
junction with each other. From his vantage point a" 
the tower, the lookout spots the fire, made evident by™ 
rising smoke. He immediately reports his discovey " 
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the most expensive diseases do 
not, in this poorly ordered world, de- 
scend upon those with the fattest 


purses.... In 


Paying Your Sickness Bills 


By M. Davis 


the author discusses ways and means of meeting the costs of sickness with equal sym- 
pathy for the doctor and the patient. He explains the workings of the sliding scale of 
fees, the so-called abuse of charity in hospitals and clinics, and urges the more practical 
development of sickness insurance as the fair and humane way to budget the income 
for sickness and distribute its cost. Published September 8. $2.50 


Medical Administration of Teaching 


Hospitals 


By Emmet B. Bay 


In this comparative study of nineteen important teaching hospitals Dr. Bay details 
the methods of procedure and practice observed, and offers theoretically desirable solu- 
tions to specific problems. He considers both hospital policies and the type of ability and 


temperament needed in administrators. 


$2.00 


The Public’s Investment in Hospitals 


By C. Rurus Rorem 


Dr. Rorem points out that hospitals—the fifth largest ‘‘business’’ in the United 
States—do not include interest on capital or depreciation in their accounting systems, 
that this practice hinders the most effective utilization of the plant, and, therefore, has 


a direct bearing on the costs of medical care. 


Dr. Rorem is an economist and accountant, 


and his recommendations for more efficient accounting are specific and practical. $2.50 


The results of five years of research 
into the economic aspects of the preven- 
tion and eare of sickness are now avail- 
able in the 


Publications of the. 
Committee on the Costs 


of Medical Care 


The complete publishing program 
comprises 26 pamphlets and _ books, 
ranging in price from 25 cents to $2.00 
each. Write for complete list of titles 
with deseriptive data. 


A doctor formulates a policy for medi- 
cine. His speculations upon the curious 
interrelations of 


Medicine, 
Science 
and Art 


By Aurrep E. 


will make a strong appeal to those who, 
like him, think that medicine should 
continue to be ‘‘the most humane of the 
professions of man.”’ $4.00 


THE UNIVERSITY OF CHICAGO PRESS 
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the ranger, or district chief who directs operations. The 
ranger delegates one of the men attached to his group to 
search for or ‘‘chase’’ the smoke. 

This smoke chaser hoists a pack containing three 
days’ rations to his back along with his pick; shovel and 
other fire-fighting apparatus and proceeds to move on 
to the location given by the lookout. It is the smoke 
chaser’s duty to stay at the fire, once he has found it, 
until it has been put out, or to inform the ranger of 
conditions beyond his control. 

Constant communication is maintained between the 
lookout and the ranger. If the smoke continues to rise 
unduly long or increases in volume, the ranger is noti- 
fied and he dispatches reenforcements to the smoke spot 
without waiting to hear from the man there. 


PILLS INSTEAD OF SPINACH 

Ir you have any youngsters of the spinach-refusing 
age, you may soon be able to offer them the stuff that 
spinach supplies in a form they may not like any better— 
a powder or a pill. 

For carotene, a yellow coloring matter that is present 
in green leaves as well as in the yellow carrots for which 
it is named, seems to be identical with the long-sought 
basic material of vitamin A. By a new process, de- 
scribed before the American Chemical Society, it ean 
be produced from carrots in highly concentrated crystal- 
line form, at low cost, and comparatively rapidly. The 
discoverers of the new process are Drs. Henry N. 
Holmes and Henry M. Leicester, of Oberlin College. 

If you dislike both eating spinach and swallowing 
pills, you ean get your vitamin A or your carotene by 
taking a ‘‘shot in the arm,’’ with a hypodermic needle, 
just as protection against a lot of infectious diseases 
is now commonly administered. 

The discovery that the injections are possible was an- 
nounced by Dr. R. G. Turner, of the Detroit College of 
Medicine and Surgery. He gave such injections to a 
lot of animals suffering from a lack of vitamin A, and 
compared their rate of recovery with a set of ‘‘con- 
trols’’ given vitamin A with their food in the ordinary 
manner. The injected animals recovered their health. 

Although carrots have thus been shifted from their old 
job as a ‘‘beauty food’’ to a new one as a health food, 
chemists still come to the rescue of beauty in distress. 
Beauty parlors are beginning to use solid carbon di- 
oxide, sold under the trade name of ‘‘dry ice,’’ for post- 
massage rubdowns instead of the old familiar, but 
somewhat wet and messy, lumps of ice. Solid carbon 
dioxide evaporates into a dry gas instead of melting 
into water. 

It must, however, be rubbed on lightly and skilfully, 
warned Dr. D. H. Killefer, of New York, for it is so 
cold that a too intimate contact will result, paradoxically 
enough, in a painful burn. 

With the oil market in such a condition that prices 
have to be held up on the points of national guard 
bayonets, much interest is naturally being attracted by 
the sessions of the society’s division of petroleum chem- 
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istry. A part of the discussion was devoted largely tp 
recent advances in our knowledge of the physics ana 
chemistry of things that go into motor fuels; for tp 
stuff we call gasoline is not a single, simple compoun 
like water or wood. And alcohol is a grand mixture of 
a lot of things—a sort of petroleum cocktail. 

Since each of these intimately blended fractions has 
its own vaporization point, its own ignition point, anj 
its own special properties all down the line, the jobs 
of carbureter, spark plug and other parts of the long. 
suffering auto engine will be made much easier by chen. 
ical researches that will give automotive engineers jp. 
formation on which to base better design. 


CAUSE OF THE CHINA FLOODS 


As one of the largest rivers in another great flood 
brings watery death and destruction to the heart of the 
world’s most thickly populated country, drowning thou. 
sands and sending thousands more even to the tops of 
the city walls for safety, people wonder why China has 
so many and such disastrous floods. 

Irregular and abnormal rainfall descending on arid 
plains barren of vegetation that would stay the rush of 
the water to the sea is, in brief, the answer of authori- 
ties in geography of the U. 8S. Department of Con- 
merce. Department of Commerce data show the extreme 
variability of these rains. Take, for example, the Hupei 
area at the beginning of the fabled Yangtze gorges. 
As far back as 1897, rainfall of 10.6 inches is recorded 
for May. For the same month in 1900 the rainfall was 
reduced to a meager 1.9 inches. In June of ’97 it 
totaled 2.5 inches, then in July mounted to 16.6 inches, 
and by August and September fell back to 8 inches or 
less. July, 1924, holds the heavy precipitation record 
for that month with 19.8 inches of rain. 

The rains in China are always greater in summer that 
winter and during a normal year at the city of Hankov, 
the focus of this year’s disaster, there is a 40-foot dif 
ference in the river’s level for these seasons. 

Centuries of intense cultivation in China have stripped J 
the land of vegetation. “Everything raised must be 
edible. When the rains fall there is no spongy gretl 
carpet to absorb them, and they rush on to swel § 
Yangtze and her tributaries. From out of the gorges, § 
walled high on each side, comes this chief artery of vas! 
China and as soon as the broad alluvial plains ar 
reached the tremendous force of the eaged torrent takes 
effect and the Yangtze spreads out over the country 2 
one muddy, death-bringing blanket. 

Attempts have been made by the weary Chinese peasit! 
to build wooden dykes to reenforce the river’s naturl 
levees. He pays a tax for that purpose. But som 
thing usually happens to the tax and so for seven year 
it is estimated, the Yangtze dykes have gone unrepaired. 
The river deposits material along its edges each tim 
it overflows. 

In consequence, the Yangtze has built itself up wl 
in some sections its bed is actually higher than the 8” 
rounding plain. Masses of Chinese live in this flo 
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M632 Reading Telescope 


Reading Telescopes—Gaertner Design, 
will be found extremely desirable from the 
standpoint of rigidity, convenience, and qual- 
ity of optical parts, for general all around 
laboratory work, such as reading thermom- 
eters and barometers, galvanometer deflec- 
tions, and in connection with Optical Levers 
for the shrinkage and expansion of materials. 
The Telescopes are manufactured in various 
types and sizes to suit any requirements. 
Catalog M-130 sent on request. 


The Gaertner Scientific Corporation 
1201 Wrightwood Avenue. Chicago, U. S. A. 


U 
Anatomy—Zoology—Botany | s€a 
The following Catalogs will gladly be sent upon | feet 
request. & Valvo-g age 
50—Botanical Models and Prepara- 
tions. 


No. 51—Zoological Life History Develop- 
ment Preparations, with section 
devoted to insect development 
and habitat. 

No. 52—Comparative Anatomy, Models and 

Preparations. 

C7 No. 53—Osteology Skeletons, Skulls, etc. 
Human and Zoological. 

OC No. 54—Charts, Human Anatomy, Physiol- 
ogy. 

No. 55—‘‘PROMI’’ Microscopic Drawing 
and Projection Apparatus. 

OC No. 56—SPALTEHOLZ Transparent Prep- 
arations—Human and Zoological. 

© No. 57—Anatomical Models. Obstetrical 
Phantoms. 

58—Zoological Dissections. 


\ 


It is so easy to adjust! 

Sturdy but delicate, this device is a necessity 
around the laboratory. Use it in pH work; re- 
search involving high pressures; bubbling gases 
through solutions; ete. With inlets for different 
gases. Price $9.50. 


Ask for folder GV. 
— 22 Albany St., 
our dealer New York City 
4 ke Inc. 


Visit our New and Greatly Enlarged 
Display Rooms and Museum 


| 
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plain below the river to take advantage of the rich, 
black soil. And when the monsoon speaks they answer 
—usually with their lives. 


MALARIA IN PALESTINE 

MALARIA, which scourges whole Arab village popula- 
tions in certain marshy districts in Palestine, is being 
subjected to mass attack by a medical corps with head- 
quarters at the Hebrew University in Jerusalem. The 
afflicted Arabs, far from being hostile toward their 
Jewish medical visitors, have been cooperating with them 
readily in the effort to rid themselves of their perennial 
ailment. 

The first step of the Hebrew University doctors was 
to find a treatment that could be used effectively in mass 
treatment of the particular type of malaria prevailing in 
the district under operation. They found that by com- 
bining quinine with plasmochin, one of the newer syn- 
thetie quinine derivatives, greater effect on the malaria 
parasites could be obtained, with less ill effect on the 
patients. When they had adjusted the dose size by trials 
with small numbers of individual patients, they were 
ready for the mass attack. 

Two communities of Arabs in marshy regions were 
selected, one consisting of a group of villages and camps, 
the other of a single village. Men, women and children, 
even babies less than two years old, got their daily two 
doses of quinine plus plasmochin through five days. 
About 75 per cent. of adults and 85 per cent. of all 
children received the treatment. 

Blood examinations disclosed the presence of malaria 
germs in 28 per cent. of the total at the beginning of 
the period, and in only about 7 per cent. at its end— 
a reduction, therefore, of three fourths of the infection 
among those treated. 

A discouraging feature of the work is the quickness 
with which the cured patients become re-infected. New 
cases of malaria appeared in less than three weeks 
among the treated persons. Furthermore, other studies 
have shown that the local Anopheles mosquito is often 
found more than eight miles away from the nearest 
breeding places. The fina! clearing of this malaria- 
affiicted region will, therefore, require a long and hard- 
fought campaign. 


ITEMS 


Ir your baby has seemed to make no progress in 
something you have been trying vainly to teach him, do 
not be discouraged. Some day he may surprise you all 
of a sudden by just doing it. At the meeting of the 
American Psychological Association in Toronto on Sep- 
tember 10, Dr. Mary Shirley, of the department of psy- 
chology of the University of Minnesota, told the psy- 
chologists that a child learns many things by leaps and 
bounds, although it may develop its skill in these things 
in a more gradual manner. She described a two-years’ 
experiment with twenty Minneapolis babies. Her results 
were at variance with the generally accepted theories 
that a child’s development is continuous rather than in 
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fits and starts. Dr. Shirley believes it can be both, in 
fact, but that it is necessary to distinguish between the 
ability to do something new, and the skill in doing it, 
Many new behavior items in children seemed to emerge 
full-fledged, rather than bit by bit. 


NEGRO infants develop somewhat more slowly than do 
white babies, it is indicated by a study of infants of 
both races made in the city of Tallahassee, Florida, by 
Myrtle B. MeGraw, of Columbia University. This find. 
ing contradicts the popular notion that the Negro de. 
velops more rapidly in infancy and early childhood but 
attains his maximum development earlier than does the 
white child. The study is reported in a current issue 
of Genetic Psychology Monographs. The babies tested 
were selected at random from the infant population of 
Tallahassee by the somewhat humorous method of going 
about from house to house ‘‘ watching for diapers on the 
line, or any other known insignia of an infant in the 
home,’’ and by making ‘‘pick-ups’’ in the local ten- 
cent store. 


CasEs of skin poisoning among woodworkers, simiiar 
in many respects to the effects of poison ivy or poison 
oak, have been investigated by the U. S. Publie Health 
Service; which has just reported its findings. The 
trouble has been due to a hardwood imported from 
Brazil. In its native land, the wood is known as 
‘*embuia’’; in America it is given the trade name of 
Brazilian walnut, though it is not a true walnut but a 
relative of the laurel. It is highly prized as a material 
for fine woodwork in Brazil. ‘‘Patch tests’’ given by 
applying sawdust from the wood to selected skin areas 
on human volunteers definitely determined its guilt. Not 
all persons are susceptible, however, and susceptible per- 
sons often acquire immunity. During the war, Bra- 
zilian walnut was imported to some extent for use in 
gunstocks, but at that time no trouble was reported. 


A NEw tool of importance in the control of agricul- 
tural production of the future, may be in the use of 
x-rays or similar short-wave vibrations, Dr. W. W. 
Garner, plant physiologist of the U. 8. Department of 
Agriculture, believes. Experimentation in this field is 
so new that some of the most striking effects have not 
been followed far enough to reveal their ultimate re- 
sults. Wild corn plants appear to have been changed 
from annuals to perennials at Cornell University by 
treating the seeds with x-rays. And in accordance with 
experiments in various other places, the evidence seems to 
be that under suitable conditions, x-rays do bring about 
a mutation. Dr. Garner may therefore be able to take 
some sort of hand in plant evolution. The importance 
this could have on crop production ean not be overesti- 
mated, he said. However, the future will show to what 
extent this new tool can be effectively applied in crop 
improvement. Work along these lines upon plants is 
being done at the Universities of Missouri and California, 
while at the University of Texas, the effect of x-rays 
on the progeny of certain flies has been studied. 
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the intelligent reader alike. 


Publishers 


HUMAN HEREDITY 


By Erwin Baur, M.D., Eucen Fiscner, M.D. ana 
Fritz Lenz, M.D. 


Translated by Eden and Cedar Paul 


Third ed., cloth, 8vo, 734 pp., $8.00 


This new edition is one which will be weleomed by everyone interested in the 
broad aspects of this subject. Additions have been made concerning the various 
forms of bodily structure or types of constitution and also concerning the so- 
called blood groups. The section on genealogical trees and the inheritance of 
intellectual gifts has been enlarged. A book for the student of heredity and 


The book is divided into five sections as follows: Section I. Sketch of the Gen- 
eral Theory of Variation and Heredity; Section II. Racial Differences in Man- 
kind; Section III. Morbific Heredity Factors; Section IV. Methodology; and 
Section V. The Inheritance of Intellectual Gifts. 


THE MACMILLAN COMPANY 
60 Fifth Ave., New York 


Two New Lea & Febiger Publications 


NEW (8rd) EDITION JUST READY 


A Manual of 


CLINICAL LABORATORY METHODS 
By Lorrripg—E CuMMER, PH.B., M.D. 


Formerly Associate Professor of Clinical Pathology, 
School of Medicine, Western Reserve University ; 
Instruetor in Dermatology and Syphilology, 
School of Medicine, Western Reserve Uni- 
versity; Visiting Dermatologist, St. 

Alexis and Charity Hospitals, 
Cleveland, Ohio 


Enlarged and thoroughly revised. Octavo, 585 pages 
with 173 engravings and 12 plates. Cloth, $6.75, net 


This thoroughly revised third edition makes this 


= “anual more useful than ever before as a text-book for 


students and a guide for physicians and laboratory 
technicians. The methods are presented in the most 
concise and accessible form. Each chapter offers an 
outline of the routine examinations and descriptions of 
the simpler qualitative and quantitative methods, as well 
as those of more intricate technique. 


NEW WORK IN PRESS 


A Text-Book of 


NEURO-ANATOMY 
By ALBERT Kuntz, Pu.D., M.D. 


Professor of Micro-Anatomy in St. Louis University 
School of Medicine 


Octavo, about 320 pages. Illustrated with 197 engrav- 
ings. Ready this fall. 


In this new and important work Dr. Kuntz avoids the 
common difficulties which the student ordinarily experi- 
ences. Unnecessary minutiae are omitted, the anatomi- 
cal details are correlated with the fundamental struc- 
tural plan of the nervous system and the anatomical 
structure of its parts is discussed in the light of de- 
velopmental and physiological relationships. Here is 
the complete picture of the nervous system as a work- 
ing machine. The book is based on the successful 
teaching experience of a recognized authority. 


LEA & FEBIGER 


Washington Square 
PHILADELPHIA 


| Please send me books checked X [] Cummer’s Clinical Laboratory Methods, $6.75. [] Kuntz’s Text-Book of Neuro- 


Anatomy at publishers’ price. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ELECTRON SPEED 

A METHOD used by astronomers to determine the veloc- 
ity of stats has been applied in a slightly modified form 
to the atom to furnish the first direct evidence that elec- 
trons, negatively charged electrical portions of atoms, 
move about at high speeds in solid bodies. The experi- 
ment, conducted at the California Institute of Tech- 
nology by Dr. Jesse W. M. DuMond, research fellow, and 
Dr. Harry A. Kirkpatrick, teaching fellow in physics, 
was the second crucial test of activities of the electrons 
within the atom. The first test was reported last 
January. 

In explaining the application of the Doppler effect to 
the experiment, Dr. DuMond declared that if the source 
of the light or sound is in motion the successive vibrating 
waves or ripples are crowded together on the forward 
side of the motion’s direction, and spaced farther apart 
on the rearward side. A similar phenomenon explains 
the fact that the sound from a train whistle approaching 
a stationary listener is of higher pitch than the sound 
of the same whistle when the train is receding from the 
listener. In the same way, stars approaching an ob- 
server emit spectral lines shifted toward the violet end 
of the spectrum, whereas receding stars emit lines shifted 
toward the red. 

When the electron scatters X-radiation a similar effect 
occurs. If that part of the radiation which is scattered 
at a definite angle to the incoming beam is observed with 
a spectroscope, the spectral line which was in the orig- 
inal radiation is found to be shifted toward longer wave- 
lengths and the spectral line is found to be broadened. 
The shift may be regarded analogically as a Doppler 
effect caused by the velocity of the electron recoiling 
away from the light under the impact that the light has 
given it. The increased breadth of the line may be re- 
garded as a composite Doppler effect of the chaotic 
motion of all the electrons in the myriads of atoms scat- 
tering the X-radiation. 

Dr. DuMond set the average speed of the invisible 
electrons which make up solid matter at 1,500 miles per 
second for the case of carbon. The experiment, which 
required months of work on the part of Drs. DuMond 
and Kirkpatrick, net only throws more light upon the 
internal activities of an atom, but proves two predic- 
tions made by Dr. DuMond in 1929: First, that in the 
spectrum of X-rays scattered by solids of low atomic 
number, the breadth of the Compton shifted line would 
be proportional to the sine of one half of the scattering 
angle; and, second, that it would be proportional to the 
primary wave-length. 

The latest experiment testing the second of the above 
predictions was conducted with the multi-crystal spectro- 
graph developed at the California Institute of Technol- 
ogy. Measurements were made of characteristic X-rays 
from molybdenum, silver and tungsten scattered by 
carbon at an angle of 156 degrees. Spectrum photo- 


graphs were made of the radiation from each element, 
Each exposure lasted 1,000 hours. 

Dr. DuMond based his predictions two years ago upon 
the hypothesis that the breadth of the shifted line in the 
spectrum of scattered X-rays is caused by the movement 
of electrons in atoms. The fulfilment of the two predic. 
tions is therefore confirmatory evidence for the hypothesis 
on which they were based. Details of the experiment will 
be published soon in the Physical Review. The first 
prediction was experimentally tested-and reported upon 
last January. The present work refers to tests of the 
second prediction. 

The story of this latest scientific contribution to the 
world of physics was revealed to a Science Service rep- 
resentative in the DuMond-Kirkpatrick laboratory, where 
50,000- and 110,000-volt X-rays were used to find out 
that electrons really move about. 


WEIGHT REDUCTION 

RESEARCHES on the internal chemistry of fat folks, 
reported to the American Chemical Society, at its recent 
meeting at Buffalo, by Dr. L. H. Newburgh, of the Uni- 
versity of Michigan Hospital, have not shown any 
metabolic abnormality. Dr. Newburgh’s investigation 
included a careful check-up on the intake of energy- 
producing foods, the exchange of energy within the body 
and the amount of water absorbed and lost by the stout 
subjects of his research. He found them normal in ail 
respects. The discomforting conclusion therefore re- 
mains that the only way to get too fat is to eat and 
drink too much. 

Another investigation of the chemistry of getting fat 
was reported by Dr. William E. Anderson, of Yale Uti- 
versity. He was particularly concerned-with the problem 
of where the fat comes from, and traced the story of the 
upbuilding of body fat out of the fragments of sugars 
and starches. He also hinted at the probability that 
even proteins, those lean-meat and whole-wheat col: 
stituents that are supposed to be the dieter’s stand-by: 
can be at least to some extent split apart and reas 
sembled into fats. 

The smallest visible living things, bacteria, are store! 
of fat—more notably so, indeed, than hamans or hipp* 
potami or whales. Some of them build up a fat contet! 
of from 20 to 40 per cent. of their total body weight, 
according to Professor R. J. Anderson, also of Yale. 
But bacterial fat is not like the fats of the higher plan's 
and animals. The latter consist of combinations . 
glycerin with one or more acids. The fatty acids 
bacteria are peculiar substances with very large m0lé 
cules. Injected into normal animals, these bacterial fats 
stimulate the formation of certain types of cells in 
cessive amount, leading to the building-up of tubereult 
tissue. Professor Anderson credited this peculiar phys” 
logical activity on the part of bacterial fatty substan 
to the big-moleculed acids they contain. 
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CARNEGIE INSTITUTION 
OF WASHINGTON 


Publications of the Institution present in mono- 
graphic form the results of its own research activi- 
ties, and include a few books on other subjects. 


Nearly 600 volumes have been issued, represent- 
ing studies in the following fields: 


Archaeology History 
Anthropology Literature 
Astronomy Mathematics 
Biology Nutrition 
Botany Palaeontology 
Chemistry Palaeography 
Ecology Philology 
Economics Physics 
Embryology Terrestrial Magnetism 
Genetics Zoology 
Geology 


Descriptive lists and prices may be obtained by 
addressing : 


CARNEGIE INSTITUTION OF WASHINGTON 


WASHINGTON, D. C. 


THE WISTAR INSTITUTE 
BIBLIOGRAPHIC SERVICE 


A condensed summary of each paper appearing in the 
journals listed below is issued prior to publication of the 
article in full. This distribution of abstracts enables a 
biologist to familiarize himself with contemporary re- 
search in a minimum of time, and to select the articles 
which he wishes to purchase in reprint form. To receive 
these abstracts he may subscribe to the Advance Ab- 
stract Sheets or to the Bibliographic Service Cards. 

The Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more abstracts, tugether 
with the price per reprint. Subscription rate is $3.00 
per year. 

The ecards also are issued twice a month. In addition 
to the abstracts, the cards provide subject headings and 
complete bibliographic reference. The cards are con- 
venient for filing and library records. Price, $5.00 per 

ear. 

. At regular intervals the abstracts are assembled and 
published in book form with complete authors’ and 
analytical subject indices. Price, $5.00 per volume. 


Journal of Morphology and Physiology 

The Journal of Comparative Neurology 

The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
American Anatomical Memoirs 

American Journal of Physical Anthropology 
Folia Anatomica Japonica (Tokyo, Japan) 
Physiological Zoology (Chicago, Illinois) 
Stain Technology (Geneva, New York) 
Ecological Monographs (Durham, North Carolina) 


The Wistar Institutetof Anatomy and Biology 


Thirty-sixth Street and Woodland Avenue 
Philadelphia, Pa., U. S. A. 


New Publication of 


THE PHILIPPINE 
BUREAU OF SCIENCE 


FILTERABLE VIRUS AND RICKETTSIA 
DISEASES. By Earl Baldwin McKinley. 
442 pages, 70 plates, and 7 text figures; post- 
paid, paper cover, $2.50; bound in full red 
keratol, $4.00. 


THE PHILIPPINE JOURNAL OF SCIENCE, 
a monthly, issued in three volumes a year; per 
year, $5.00. 


A list of the publications of the Philippine 
Bureau of Science and a sample copy of the 
Philippine Journal of Science will be sent upon 
request. 


Subscriptions and orders for publications should 
be sent to 


THE BUSINESS MANAGER 


Philippine Journal of Science 
Bureau of Science Manila, P. I. 


MERCK'S INDEX 


an Encyclopedia of Drugs and 
Chemicals 


“One of the best handbooks for the advanced 
student and analyst that was ever compiled. Ir 
might well be termed a desk edition of Beilstein, 
a companion for the expert . . . The references 
to chemical substances note the atomic ar- 
tangement, contain brief descriptions of the 
properties . .. Special attention should be called 
to a list of indicators for determining pH con- 
centrations; a short section on qualitative reac- 
tions of acids, bases, metals, and salts; reactions 
of the more important alkaloids and glucosides; 
and a list of atomic weights brought down to 
1929.”—Industrial and Engineering Chemistry. 


4th edition, 1930, 585 pages. 644 x9% inches. 
Fabrikoid leather. $5.00; discount of 50 per 
cent ($2.50) to members of and those associated 
with the chemical and allied professions. 


Send remittance, with identification of sender, to 


MERCK & CO. INC. 


RAHWAY 
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The much-maligned prune has found a defender in 
Dr. E. F. Kohman, of Washington, D. C. With his 
associates, W. H. Eddy and Miss Colia Z. Gurin, he made 
comparative vitamin studies with prunes and grapefruit. 
They used the prunes both dried and fresh, the grape- 
fruit both fresh and canned. Prunes proved to be much 
better than grapeftuit as sources of the growth-promot- 
ing vitamin A. It took 140 times as much grapefruit 
as it did of prune to induce normal growth in the young 
white rats that served as test animals. Grapefruit, how- 
ever, scored over prunes in a test for Vitamin C, which 
prevents scurvy; and neither of the two fruits proved 
particularly good as sources for the anti-neuritic vitamin 
B complex. 


OBSERVATIONS ON THE SUN 


ORGANIZATION of a world-wide scientific agency for 
gathering facts on activities in the solar atmosphere is 
being perfected in Pasadena, California, under the direc- 
tion of Dr. George E. Hale, director emeritus of the 
Mount Wilson Observatory. When the organization 
becomes active throughout the world, the sun will never 
set on workers who study the activities of sun-spots and 
prominences. Somewhere on the earth, at every hour of 
the twenty-four, an astronomer will have his eye upon 
the solar body. 

Twenty-five coelostat telescope and spectrohelioscope 
stations have been established in widely separated 
parts of the world for making observations of the 
sun’s actions and reporting to Dr. Hale, who devised 
the instruments to be used. Dr. Hale has revealed, in 
an article published by the Astrophysical Journal, that 
25 instruments have been built or ordered for use at 
the various stations. 

Stations are located at Cambridge, England; Zurich, 
Switzerland; Florence, Italy; Beirut, Syria; Kodaikanal, 
South India; Watheroo and Canberra, Australia; Nan- 
king, China; Wellington, New Zealand; Apia, Samoa; 
Mount Wilson, California; Vermillion; South Dakota; 
Williams Bay, Wisconsin; Chicago; Columbus; Pough- 
keepsie, New York; New York City; Cambridge, Massa- 
chusetts, and Philadelphia. 

‘*A general scheme of cooperation for the detection 
of eruptions on the sun’s disk in which spectrohelio- 
graphs may also take part, will be organized in harmony 
with present cooperative work of the International 
Astronomical Union,’’ Dr. Hale stated in his paper. 
‘*A simple device for transforming a spectrohelioscope 
into a spectroheliograph has been built and tested at 
my Solar Observatory,’’ Dr. Hale added. ‘‘The design 
is very inexpensive. The instrument can be employed 


as a useful auxiliary of standard spectrohelioscopes, es-' 


pecially when it is desired to photograph quickly the 
forms of rapidly changing eruptive phenomena.’’ 


MAGGOT TREATMENT OF WOUNDS 
THE ‘‘maggot treatment’’ of bone injuries, in which 
larvae of blowflies are placed in the wound to clear up 
the decayed tissue and hasten healing, does not seem 


Vou. 74, No. 1916 


to be new. Dr. Hyman I. Goldstein, of Camden, New 
Jersey, has made a search into medical literature of the 
past and has found that the beneficial effect of these 
larvae was suggested by a French surgeon, Baron D. J. 
Larrey, shortly after the Napoleonic campaign in Egypt, 

The baron states that in Syria the wounded were an. 
noyed and often terrified by the appearance of ‘‘the 
larvae of the blue fly’’ in their injuries. ‘‘ Nothing 
short of experience could convince them that these in- 
sects, so far from being injurious to their wounds, pro- 
moted rather their cicatrization, by cutting short the 
process of nature and by causing the separation of the 
cellular eschars which they devoured. _ These larvae are, 
indeed, greedy for putrefying substances only, and never 
touch the parts which are endowed with life.’’ 

Even earlier than this, in the sixteenth century, an- 
other French surgeon, Ambroise Paré, had observed the 
frequent presence of fly larvae in wounds, and had some 
idea of their possible beneficial work. The presence of 
larvae in wounds is noted in at least one place in the 
Bible: the terrible death of the Greek ruler Antiochus 
who persecuted the Jews (II Maccabees 9: 9). But 
this is recorded as part of the punishment sent upon 
him for his evil deeds. This ancient instance is not 
cited by Dr. Goldstein in his article. 

The modern use of maggots to clear up wounds, es- 
pecially bone wounds, dates from observations made in 
the field during the World War. The well-known Cleve- 
land surgeon, Dr. George W. Crile, called attention in 
1917 to the more rapid healing of wounds containing 
maggots. But it was the late Dr. W. 8. Baer, of the 
Johns Hopkins University, who made the most extensive 
clinical tests, developed a technique and most vigorously 
advocated the general adoption of the method. 


THE EXPLOSION OF STARS 

INHABITANTS of the earth can be glad that the sun is 
not a star of the BE type, if a theory proposed to the 
American Astronomical Society by Dr. Dean B. Me- 
Laughlin, of the University of Michigan, is correct. 
Speaking before the society’s meeting at the Perkins 
Observatory of Ohio Wesleyan University, at Delaware, 
Ohio, Dr. McLaughlin suggested that these stars explode 
every few years. Thus he explained the peculiar be- 
havior of bright and dark lines in their spectra, obtained 
when their light is analyzed by the prisms of a spectro 
scope. 

Most stars, like the sun, show a colored spectrum 
which is crossed by numerous dark lines. But about 
1 per cent. of all the stars whose spectra have been ob- 
served show bright lines instead. In the BE stars, the 
bright lines are bisected by dark lines, and the tw? 
halves are continually changing in intensity. At times 
they are of equal brightness; then one may become sev 
eral times as bright as the other. In explanation of 
this behavior, Dr. McLaughlin suggested that the sta’ 
is surrounded by a very extensive atmosphere. The 
light that causes the bright line comes from the inne! 
part of this atmosphere, but part of it is absorbed i? 
the outer layer, causing the dark line in the center. 


te 

‘ 

= 

+ 

3 

* 

3 


SEPTEMBER 18, 1931 


‘‘The shifting of the lines and their changes in bright- 
ness are interpreted as being due to the gas being blown 
away from the star by the pressure of the star’s radia- 
tion, and later falling back to the star again,’’ Dr. Me- 
Laughlin explained. ‘‘ This process takes several months 
or years for completion, and is repeated indefinitely. 
The observed shifting of the line represents the actual 
motions of the gases in the star’s atmosphere.’’ 

Their behavior is similar to that of the ‘‘new’’ stars, 
or novae, that suddenly flash out in various parts of the 
sky, according to Dr. MeLaughlin. Such novae are 
known to be surrounded by a rapidly expanding shell 
of gas. The difference is that the novae only explode 
once every million years or so, and then with very great 
violence, while the BE stars do it every few years or 
even every few months, in some cases. 

Mountains and depressions as high as a mile or as 
deep as two miles above or below the average surface 
have been measured on the edge of the moon by H. R. 
Morgan and Jesse Pawling, of the U. S. Naval Observa- 
tory. Mr. Morgan reported that these measurements 
have been made from 4,000 observations of the time 
that the moon passed across the meridian. The measure- 
ments are made on the edge of the moon and are some- 
times too early or too late, depending upon the height 
of the surface at the point that happens to be on the 
edge. From these studies it is expected that more ac- 
curate observations can be made of the occultations of 
stars, as the moon passes in front of them. Thus, one 
of the most difficult problems of astronomy can be 
solved more accurately. 


TEST FOR PREGNANCY 

THE faet that the pituitary gland empties an excessive 
amount of its hormone into the blood within a few days 
after conception is the basis for a test for pregnancy 
which has recently been proved accurate by the follow- 
ing investigators: Dr. M. H. Friedman, of the Univer- 
sity of Pennsylvania; Dr. H. L. Reinhart and Dr. 
Ernest Seott, of Ohio State University; Dr. P. F. 
Schneider, of Northwestern University, and Dr. T. B. 
Magath and Dr. L. M. Randall, of the Mayo Clinic. 

The test, known as the Aschheim-Zondek test because 
it was devised by Dr. S. Aschheim and Dr. B. Zondek, 
of Germany, is of extreme medical importance and may 
be a life-saving measure for the patient. With the 
overproduction that is characteristic of natural proc- 
esses having to do with reproduction, more of the 
pituitary gland’s hormone is made at this time than 
the body needs. All of it is carried about the body 
in the blood stream and as the blood passes through the 
kidneys the excess amount of the hormone is filtered out 
and passes from the body in the secretion of the kidneys. 
If some of this secretion is injected into non-pregnant 
female experimental animals, a detectable change in the 
ovaries of the animals takes place. 

There are some diseases which may make women in- 
Capable of standing the added strain of pregnancy. If 
in such a ease there is a possibility that conception has 
taken place, it is of first importance that the fact be 
known as soon as possible. The Aschheim-Zondek test 
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gives this information earlier than any other method. 
The test is also valuable for distinguishing at an early 
stage between pregnancy and tumors or growths which 
may be dangerous and require immediate removal. 

There are a number of other uses of the test which, 
conscientiously applied, rob the function of reproduc- 
tion, which occupies so essential a place in our lives, of 
some of its dangers. 


ITEMS 

BiuE molds that the housewife knows on bread, 
oranges, mildewed clothing, jellies and other things also 
grow in the cracks of ‘‘crazed’’ crockery, the microscope 
has revealed. Fungi also have tastes for India ink, 
paste, cork, egg shells, sugar, tulip bulbs, rubber and 
even paper, Miss Marjory E. Swift reports in the 
Journal of the New York Botanical Garden. Certain 
similar fungi are the cause of human ailments. 


A SACRED spring, timbered and cribbed with cedar 
logs in ancient times, and at the bottom of which were 
ten pottery pieces and more than forty prayer-sticks, 
was found by Dr. Paul 8. Martin, leader of the Field 
Museum Archeological Expedition to the Southwest, 
at Ackman, Colorado. The prayer-sticks were very simi- 
lar to those used by Hopi Indians, and pottery types 
were unlike anything in the neighborhood, belonging 
apparently to the Chaco style hundreds of miles away 
in New Mexico. A trench made through a kiva or 
temple shows walls and floors whose character is very 
puzzling. 


CRANBERRY sauce has vitamin C like citrus fruits, 
when it is not cooked too long. It loses nothing when 
cooked two minutes; but if screened or pulped while 
hot, it loses 75 per cent. of its vitamin value, due to the 
oxygen of the air which then destroys it. Screening 
while cold has practically no such effect. Paul D. 
Isham and Professor Carl R. Fellers, of the Massachu- 
setts Agricultural College, reported these results to the 
American Chemical Society which met at Buffalo re- 
cently. 


A NEw electrical musical instrument, using a keyboard 
and giving musical effects of either piano or organ type, 
is the invention of Benjamin F. Miessner, radio engi- 
neer of Short Hills, New Jersey. It has been demonstrated 
before several leading pianists, who have expressed 
satisfaction over its performance. As described by the 
inventor, the new instrument looks much like a small 
grand piano. It produces its sounds as a piano does, 
by striking on strings. But instead of having a sound- 
ing-board like a piano, it puts the notes through an 
electrical translating, amplifying and reproducing ap- 
paratus. It may be played as a piano or as an organ, 
Mr. Miessner states. A wide range of quality may be 
obtained in either of these, and in addition there are a 
number of other interesting musical effects, such as 
tone-swell after key depression. The new instrument 
gives dynamic control of tone by the weight of the key 
touch in its organ performance as well as in its piano 
performance, differing therein from regular organs. 
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By R. R. RAMSEY, Professor of 
Physics, Indiana University 
Member Inst. Rad, Eng,’ 
Fellow Am, Phys. Soc. 


Experimental Radio 


BIOLOGICAL and NATURAL 
HISTORY MATERIAL 


The book is actually a group 
of some 128 experiments cover. 
ing most every’ imaginable 
phase of radio within the range 
of the average experimenter. 

Calibration and _ testing radio 


5 Zoological Groups Third edition, 
5 Embryological Slides (255 pages, 168 figures, 12 
ise Botanical Life Histories A laboratory manual of radio 
experiments 


Drosophila Cultures 


Catalogs on request: Address 


S Supply Departmen 
The Fundamentals of Radio 


Woods Hole, Mass., U. S. A. 


(372 pages, 6" 9°’, 402 figures) 
gSpeed MIXERS A text-book for students of 

radio giving the fundamental 
Clamp to any tank, operate from light cir- theories and their applications to modern practice. It ex- 


cuit, mix all liquids, maintain even temper- plains many theoretical and practical points which have not 
: found their way into other books. 


; a. i ‘0, 000 a oe used in sizes for Price postpaid, Fundamentals $3.50, Experimental $2.75 
Glass- Write for Catalogue RAMSEY PUBLISHING CO. 


Bloomington, Indiana 


ALSOP ENGINEERING 


West 60th St., New York 


THE MICROSCOPE 


By SIMON H. GAGE, of Cornell University 
Revised, Dark-field Edition (1927) now Available. 


Teaches Through the Eye The Old and the New in Microscopy, with a special chapter 
on Dark-field Methods and their Application. 


SOUND, ELECTRICITY 
CAPITAL APPARATUS WORKS Postpaid, $3.50 
3 Box 835 Washington, D. C. 3 COMSTOCK PUBLISHING CO., ITHACA, N. Y. 
neric 1st recen ollusca ver- 
ing 34 sheets has just been issued and wil THE RAT: DATA AND REFERENCE TABLES 
Nothi 
: like it in existence. Also 5 sheets covering Memoir No. 6: 548 pages. Bibliography: 2206 titles 
any Mollusca desired from any part of the HENRY H. DONALDSON 
World. Largest scientific stock in existence. Published by THE WISTAR INSTITUTE 
= WALTER F. WEBB Philadelphia, Pa., U. 8. A. Price, $5.00 
é 202 Westminster Road Rochester, N. Y. 
VISITRON The Rat: A bibliography. 1924-1929. 
PHOTOELECTRIC CELLS Desks W. 2, 


for SCIENTIFIC RESEARCH 
These cells are noted for their high sensi- 1353 titles—with subject index. 


tivity and long life. 
SEND FOR BULLETIN 119 Price—50 cents. 
Orders may be sent to 


= iT Gi LABORATORIES JNC The Wistar Institute, 36th Street & Woodland Ave, 
i [1731a Belmont Ave. Chicago, U. 8. A. Philadelphia, Penna. 
che Chemical, Medical and allied subjects. Complete 
2 files, volumes and copies, bought and sold. Kind] 


send us a list of your wants and items of which yo 
may wish to dispose. 

B. LOGIN & SON, INC. 
29 East 21st Street New York, N. ¥. 


SOUTHERN BIOLOGICAL SUPPLY CO., Inc. 


THE SCIENCE PRESS PRINTING CO. sew 

Living and Preserved Biological Specimens of all 
for the Laboratory Museum or Research, especiat) 
Southern or Louisiana Forms. 

Correspondence Invited 
LANCASTER, PENNSYLVANIA Specialists in Amoeba Cultures, Giant Bullfrog, 
Alligators, etc. 
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New McGraw-Hill Books 


Nadai’s PLASTICITY 
A Mechanics of the Plastic State of Matter 


By A. Nadai, Research Laboratories of the Westinghouse Electric and Manufacturing 

_ Company; member, Faculty of Graduate School, University of Pittsburgh; formerly 

Professor of Applied Mechanics, University of Gottingen, Germany. Assisted by 

A. M. Wahl, Research Laboratories of the Westinghouse Electric and Manufacturing 

Company. Engineering Societies Monographs. 349 pages, 6x9, 397 illustrations. 

$5.00 

This book presents for engineers and designers the fundamentals of the theory of plastic flow 
in materials, especially in metals. 


Weidlein and Hamor’s SCIENCE IN ACTION 


A Sketch of the Value of Scientific Research in American Industries 


By Edward R. Weidlein and William A. Hamor, Mellon Institute of Industrial 
Research. 310 pages, 6x9, 32 illustrations. $3.00 


This is an interesting and readable account of the growth of industrial research in the United 
States. It discusses the most prominent laboratories and workers of applied science, their 
methods and research gifts to humanity. 


Noble’s THE BIOLOGY OF THE AMPHIBIA 


By G. Kingsley Noble, Curator of Herpetology and Experimental Biology, American e 
Museum of Natural History. McGraw-Hill Publications in the Zoological Sciences. Raat 2: 
577 pages, 6x 9, 173 illustrations. $5.00 tH 


A comprehensive account of the biology and the natural history of the Amphibia as a class of 
vertebrate animals. Although emphasis is placed on biology and phylogeny of the various 
groups of Amphibia, the habits and natural history are considered in sufficient detail to be of f 
practical service to the ecologist. 


Magoun and Hodgins’ A HISTORY OF AIRCRAFT 


By F. Alexander Magoun and Eric Hodgins. Whittlesey House Publication. a 
480 pages, 6x 9, illustrated. $5.00 “ 
The book divides all aircraft into six classifications—free balloons, navigable airships, orni- & 
thopters, helicopters, gliders, and power-driven airplanes. In each section the development is a 


chronological and detailed. 


Felix’ TELEVISION 


Its Methods and Uses a 
By Edgar H. Felix, Broadcast Consultant; Member, Institute of Radio Engineers. a 
266 pages, 51/, x 8, illustrated. $2.50 es Sox 


Here is a concise and understandable explanation of television today—with frank and im- 
partial analysis of its present status, its probable future, and its commercial possibilities. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 


370 Seventh Avenue New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


IMMUNIZATION AGAINST DIPHTHERIA 

THE latest methods of preventing diphtheria, the effect 
of drought on the country’s health and what health 
authorities can do about the current depression were the 
chief topies discussed before the meeting of the Amer- 
ican Public Health Association in Montreal. 

‘*A death from diphtheria must be considered as a 
result of ignorance or neglect,’’ Dr. W. T. Harrison, of 
the National Institute of Health, declared at the sym- 
posium on toxoid immunization, the latest method of 
diphtheria prevention. He explained that there are two 
methods of preventing deaths from this disease—one is 
early treatment with antitoxin and the other is preven- 
tion by immunization with toxoid, the successor to toxin- 
antitoxin. 

_ ‘*The prevention of diphtheria by active immunization 
is the greatest thing in public health since Jenner’s de- 
velopment of vaccination against smallpox,’’ Dr. Harri- 
son said. He predicted that diphtheria, once the dreaded 
scourge of childhood, will disappear in a few more years. 

Credit for the development of immunization against 
diphtheria goes to Dr. William H. Park, director of 
laboratories of the Department of Health of New York 
City, although toxoid was first introduced by Professor 
G. Ramon, of the Pasteur Institute in Paris. ‘‘Dr. 
Park has done more than any living man to wipe out 
diphtheria,’’ according to Dr. Harrison. ‘‘ He developed 
toxin-antitoxin and it is his influence on health depart- 
ments, parents and physicians that has enormously re- 
duced the diphtheria death rates in many American 
cities.’ 

The diphtheria bacillus produces a poison or toxin 
which, in massive amounts, causes illness and death. 
Antitoxin is an antidote to the diphtheria poison and is 
used to treat cases of the disease. Toxin-antitoxin, on 
the other hand, is toxin largely neutralized by antitoxin. 
When it is introduced into the body, the antitoxin gradu- 
ally splits off, leaving more and more of the toxin. 
These very small doses of toxin have the effect of raising 
the body’s resistance to the disease or giving it im- 
munity. 

When toxin-antitoxin has been frozen for a time it 
may become inert, or, on the other hand, may become 
toxic. This uncertainty is entirely absent in toxoid. 
Toxoid is toxin to which a small amount of the common 
disinfectant formalin has been added and which is then 
kept at a temperature of 100 to 102 degrees Fahrenheit 
for from three to six weeks. During this time it loses 
all its toxicity but retains its immunizing properties. 

Toxoid is entirely non-poisonous and absolutely harm- 
less, Dr. Harrison emphasized. No case of injury has 
been known to follow its use. Neither is there any 
danger of serum sickness, as it contains no horse or other 


serum. It is given in courses of two or three treat- 


ments. After the first course, nine tenths of the chil- 
dren become completely immune. Experiments have 


shown that toxoid is 20 to 30 per cent. more efficient, 
even when only two doses are given, than is toxin. 
antitoxin. 

Toxoid plus alum gives the best results, Dr. Park and 
his associate, Dr. May C. Schroeder, reported. Toxoid 
should be used for preschool children. In a small per. 
centage of older children and adults, toxoid causes a 
marked local reaction. 


EARTH TREMORS BY DYNAMITE 

YOSEMITE NATIONAL PARK was the scene recently of 
several earthquakes, the first artificial tremors of their 
kind produced for purely scientific purposes. They were 
engendered not by the slipping of rock layers along a 
fault line, as in real earthquakes, but by the explosion 
of charges of dynamite. 

The experiment was launched jointly by the Carnegie 
Institution of Washington, D. C., and the California 
Institute of Technology, Pasadena, California, under the 
direction of Dr. John P. Buwalda, chairman of the geol- 
ogy and paleontology division, Dr. Beno Gutenberg, pro- 
fessor of geophysics and seismology at the institute, and 
Henry Salvatori and assistants, of Dallas, Texas. 

Two methods of producing tremors were used. A 
tunnel, more than 2,300 feet long, was dug by the Na- 
tional Park Service into the cliff east of Bridal Veil 
Falls. In this tunnel, several hundred feet underground, 
several hundred pounds of dynamite were exploded twice 
daily. Vibrations set up by the explosions were registered 
on instruments many miles distant from the source of 
the disturbance. Smaller charges were exploded on the 
surface and the vibrations set up in the solid granite 
recorded with instruments placed some thousands of feet 
away. 

Dr. Buwalda reported that the ‘‘ Yosemite Valley is 4 
deep, narrow and vertical-walled chasm, and when vibra- 
tions were caused on one side, the surface waves which 
usually confuse the readings of seismograms were elimi- 
nated because they were reflected back when they struck 
the vertical cliffs on the side of the valley from which 
they radiated. A network of telephone lines made it 
possible to send precise time signals from the point of 
explosion to the recording point.’’ 

Three problems were studied. The first was to de 
termine the velocities of earthquake waves in the several 
different kinds of granite. This was done by determin 
ing the exact thousandths of a second required for the 
vibrations to travel a measured distance through the 
granite. The second problem was to determine the ef 
feet of a vertical-walled canyon or valley on earthquake 
waves when they travel approximately at right angle 
or across the valley. Each explosion, Dr. Buwalda said, 
set up three kinds of tremors, and it was important t? 
know which reached the other side of the canyon and 
which was eliminated by being reflected back by the 
canyon wall. 
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BABIES AND MILK DRINKING 


THE new-born infant can tell the psychologist about 
what he is able to taste and feel, according to the report 


- of Dr. Kai Jensen, of the Connecticut Agricultural Col- 


lege, to the meeting of the American Psychological Asso- 
ciation. The language used by the infants studied by 
Dr. Jensen was the pressure of their sucks on a nursing 
bottle as recorded on a complicated apparatus which he 
designed especially for this purpose. When milk of the 
correct temperature is in the bottle, the infant will suck 
and then swallow rhythmically and with equal pressure. 
But let the temperature be raised or lowered enough and 
he will suck much less vigorously, with increasing ir- 
regularity, until he stops altogether. The temperature 
acceptable varies greatly with different infants. Some 
will take it as cold as ten degrees Fahrenheit above freez- 
ing point. Some will drink milk as hot as 150 degrees, 
although the usual temperature for feeding is about 105 
degrees. Differences in temperature of less than four 
degrees are detected by the infants. 

To test the sense of taste, salt solutions were given. 
The weakest solution tasted by the babies was only 225 
thousandths of one per cent., and differences as minute 
as 25 thousandths of a per cent. were noticed. The in- 
fants studied were all under twelve days old. 

Putting a human baby through a test designed for 
testing a monkey, giving no directions, but using food 
for ‘‘bait,’’ was one of the steps of a series of experi- 
ments described at the meeting by Dr. Louis W. Geller- 
mann, of Yale University. The whole series conducted 
by Dr. Gellermann and Dr. Walter S. Hunter involved 
tests of many types of animals, from rats to human 
adults. They demonstrate a clear difference between the 
typically human ability of the symbolic type and ability 
of the ordinary habit-formation type. 

The apparatus used in the baby-monkey test consisted 
of two boxes in which food was placed as rapidly as it 
was taken out by the infant or animal. Each box had 
a lock which could be operated by the person giving the 
test. This he did in such a way that the boxes could 
be opened only in a particular order, first the right one, 
second right again, third left, fourth left; continuing 
thus—twice right, twice left. 

Dr. Gellermann found that two separate abilities are 
involved in the task of learning this pattern without any 
direction or encouragement other than the urge of 
hunger. The simple trick of learning to look in the 
right box first for food is one which the lower animals 
learn more readily than does the human infant, but the 
tendency to turn first to the right and then to the left 
and the ability to discover the pattern of two right and 
two left are highest in human beings and less in evi- 
dence going down the evolutionary scale. Roughly the 
order for the animals tested seemed to be highest for 
human adults, next children, then, at about an equal 
level, human infants and adult chimpanzees, then rhesus 
monkeys, raccoons and last rats. 


MOVING A BUSINESS BUILDING 
BusINEss as usual! Such was the state of affairs in 
an eight-story telephone switchboard building in Indian- 
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apolis, despite the fact that it was moved 52 feet bac,. 
ward and turned a quarter of the way around. Whj), 
the moving went on, not one of the many telephone wirg 
was idle nor was connection lost with any of the gas, 
sewer or water mains. By means of a movable bridge, 
an entrance to the building from the sidewalk was eye, 
made possible. 

Moving the building was necessary to make room fo; 
a new structure. The building’s position was changed 
from one corner of the lot to an adjacent one. Demolj. 
tion was first considered, only to be abandoned when the 
loss from such a move was figured at about $1,800,000, 
The unusual engineering feat was not accomplished with. 
out careful preparation. The Engineering News-Recorj 
describes how tests were carried out with different do. 
vices before the plan of moving was decided upon, 
Parallel steel rollers were finally used as the medium 
for sliding the building along. A concrete bed six inches 
thick was laid down as a mat upon which to conduct 
operations. Timbers and T-rails covered the mat ani 
the moving force was supplied by screw jacks and a 
donkey engine with cables attached. 

When the building was securely braced with steel 
beams and girders, men went to work with the jacks, 
and rollers were substituted for the cast-iron pedestals 
upon which the building rested. The jacks, eighteen of 
them, succeeded in pushing the building across the block. 
There it had to be lifted to allow for readjustment of 
the rollers before the circular move began. With the 
donkey engine lending a hand, the structure was turned 
through an angle of 90 degrees so that it finally faced 
and bordered on streets different from those of its orig- 
inal position. The old pedestals of the building wer 
then replaced. 

During the moving no appreciable cracks or breaks 
appeared in the building and the occupants were said t0 
be unconscious of any motion. The telephone wires wer 
spliced during the operations, while flexible hose connec: 
tions permitted the steam, water and gas services 
continue. Elevators in the building operated every: 
where, except in the basement. 


MATHEMATICS IN BUSINESS 


More thorough mathematics, more honest mathematics, 
is one of the outstanding needs of business at the pres 
ent time. Without better mathematics than now g0é 
toward the making of statistical economic forecasts, 
there can be no hope of making such forecasts reall) 
mean anything. Thus, in brief, declared Profess! 
Harry C. Carver, of the University of Michigan, in # 
address before the American Mathematical Associati | 
meeting in Minneapolis recently. Professor Cari 
said, in part: 

“It is greatly to be regretted that that phase # 
business statistics dealing with the analysis and p' 
jection of time series rests on an exceedingly unstable 
foundation. There is absolutely no excuse for this st" 
of affairs. For the most part this work is being 40 
by economists and ‘professional forecasters,’ who 
far more interested in making predictions than they * 
in estimating the probability that the actual occurren 
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New AMINCO 
ELECTRIC STIRRER | 


Controlled by a stepless rheostat 
which permits propeller to be 
driven at any desired speed from 
100 to 1200 r.p.m. Equipped with 
a Universal Motor and built-in 
speed reducer; (can also be sup- 
plied with induction motor of same 
dimensions.) Shaft has universal 
chuck so other stirrers can be in- 
serted easily. Support rod is of 
stainless steel. 

Angle of shaft can be adjusted to 
12 positions. Motor shaft is 
equipped with a three-step cone 
pulley for use in driving other ap- 
paratus. Low speed shaft also has 
pulley for driving slow speed equip- 
ment. All bright parts nickel 
plated. 


New AMINCO 
Stop Watch Holder 


This convenient device fills a long felt 
need. It holds the stop watch in an easily 
read position and prevents expensive ac- 
eidents. No dirt or oil can find its way 
into the delicate mechanism from hands 
of operator. Sturdily built and well 
padded at base. Price, $4.50 each. Bul- 
letin sent on request. 


AMERICAN INSTRUMENT COMPANY, Inc. Bi 
774 GIRARD STREET, N. W. WASHINGTON, D. C. % 


Price, $32.50 complete with 
stand and either glass or 
brass propeller. 


The American National Committee of the In- é 
ternational Union for the Scientific Investiga- Needle-Valves ‘a 
tion of Population Problems has received the 
offer of $2,500 from the Julius Rosenwald 
Fund for the purpose of furthering research in 
this field. The Committee is enabled through this 
means to offer one or more Fellowships to quali- 
fied persons who are engaged in the investigation r-¥ 
of population problems. gees), They are not apt to 
IME ' leak even after long 
Applications from competent persons should usage. There is 
be addressed to Dr. Louis I. Dublin, Chairman of no a a to 
the American National Committee, Metropolitan dry out. They 
Life Insurance Company, 1 Madison Avenue, pa power and 
New York, N. Y. The application should include a hold vacuum. 
statement of the candidate’s qualifications, a list Will stand high 
of his publications, and, if possible, copies of these; . ‘. pressures. = ~ 
also suitable endorsements or testimonials. The The valve shown has }” I. P. threads a 
applicant should state the problem on which he and costs a dollar; brass bushing, 10c ; two- ei 
proposes to work and give some indication of his piece detachable hose-end, 25c. 


plan. He may be required to conduct his work at 
Ask for folder NC, describing these and other 


some university or institute approved by the Com- 
mittee, but the applicant should state whether he Govlecs fer the ctatect of comprensed gases. 


has any preference in this respect. The amount of 


Instead of Plug-cocks 


on your compressed 
air and vacuum lines 4 
will save money. = 


the stipend will depend to some extent on the num- 
ber of applications submitted and on the particular 
qualifications of the successful candidates. 


Hokie 


22 Albany St., New York City 
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will differ from their forecasts by more than a speci- 
fied per cent. 
‘*Most of you are acquainted with various organiza- 


tions which very properly described past events by actual 


numerical data, but somehow insist on predicting the 
future trend of the same phenomena in statements that 
are so vague and contain so many ‘ifs’ that the fore- 
casters scarcely commit themselves. I insist that with 
very few exceptions the estimates of the future terms 
in time series should be expressed numerically and in 
precisely the same terms that will subsequently be em- 
ployed in recording the corresponding facts for his- 
torical purposes. Just as soon as this is done, we can 
at least obtain empirical approximations for the prob- 
able errors of these estimates, and we may then expect 
that competition among forecasters will result both in 
an increase in the reliability of forecasts and in a corre- 
sponding decrease in the number of forecasters, ... 

‘*But do not infer by these remarks that the mathemat- 
ical statisticians are at the present time capable of solving 
all the problems that might reasonably be submitted to 
them. Nothing could be further from the truth. For 
instance, the entire theory of sampling will probably 
require fundamental alterations in order that it may be 
applied properly to time series, since each sample con- 
tains ordered variates with respect to time.’’ 


THE HAGERSTOWN METEORITE 


THE meteorite fragment that crashed through a garage 
roof in Hagerstown, Maryland, on the night of Septem- 
ber 7 is the world’s newest example of a very old class 
of objects, regarded in antiquity with religious awe and 
even made the centers of idolatrous worship. The 
‘‘sacred black stone from heaven’’ preserved in the 
Kaaba, or central shrine of the Moslem world at Mecea, 
is an iron meteorite. Before Mohammed prohibited 
idolatry among his people, it was the object of actual 
worship in the primitive, pre-Mohammedan religion of 
Arabia. 

Iron meteorites like the Hagerstown specimen are not 
as common as stone ones, in the total fall from the 
skies, but there are more of them in museums, due to 
the greater likelihood of a stone meteorite’s being over- 
looked as it lies in the open. Nobody knows why some 
meteorites should consist of pure, or nearly pure, iron, 
though one theory that is fairly widely accepted holds 
that they are fragments of the dense inner core of a long- 
since-destroyed minor planet, drifting through space for 
ages until they come within the earth’s gravitational 
field. Their light is engendered by friction against the 
atmosphere as they plunge to the ground. 

Meteorites may have been the source of the first iron 
used in tools by mankind. The little iron used by 
American Indians in pre-Columbian times was all 
meteoric. Furthermore, the earliest Mesopotamian ref- 
erences to iron have been translated as meaning ‘‘ stone 
from heaven,’’ which may be a hint of meteoric origin 
of at least the first iron known to the inhabitants of 
Babylonia and Sumeria. 


ITEMS 

THE general healthfulness of frozen foods was at. 
tested to by Professor Carl R. Fellers, of Massachusett, 
State College, at the meeting of the American Publix 
Health Association which opened in Montreal on Sep. 
tember 14. Professor Fellers reported that he foun 
little or no deterioration in quality, appearance or nutri. 
tive value of the foods preserved by freezing and ¢o\j 
storage, if the freezing is prompt and rapid and the 
storage kept at low, constant temperatures. Fruits and 
vegetables are now frozen, as well as fish, meats, poultry, 
eggs and oysters. The latter products, however, keep 
their fresh appearance, flavor and character better than 
the fruits and vegetables do. The changes in frozen 
foods are more physical than chemical, Professor Fellers 
reported. Freezing greatly reduces the number of 
microorganisms, which may include disease germs pres. 
ent in the foods, and prevents their multiplication. He 
emphasized that frozen foods should be used promptly 
and should be eaten while still frozen or within a very 
few hours after defrosting. More research is needed on 
the subject, he added. 


CHARGES of electricity in 10,000-volt groups are ear 
ried up a moving endless silk belt until they have accu: 
mulated a potential of 1,500,000 volts on _ two-foot 
copper spheres, in a new type of apparatus for exploring 
the heart of matter which was described before the meet: 
ing of the American Physical Society at Schenectady, 
New York, by Robert J. Van De Graaff, National Re. 
search Fellow at Princeton University. While poten- 
tials of more than a million volts have been built up in 
the past by different kinds of generators, the constru- 
tion of this apparatus is unique. ‘‘The generator has 
the basic advantage of supplying a direct, steady poten- 
tial,’’ Dr. Van De Graaff said, ‘‘thus eliminating certain 
difficulties inherent in the application of non-steady high 
potentials. It is simple, inexpensive and portable. A 
ordinary lamp socket furnishes the only power needed.’’ 
Two hollow copper spheres, each 24 inches in diameter, 
mounted on a seven-foot glass rod, accumulate the high 
tension charges of electricity in each of two identical 
units, one unit accumulating positive electricity and the 
other negative. In each unit ati*éndless silk belt runs 
between a pulley near the ground end of the glass rod 
and a wheel in the sphere. 


Two mathematicians, independently, and at the same 
time, announced a new way to solve certain algebra 
equations, according to their reports to the Americal 
Mathematical Association. Professor W. E. Roth, o 
the University of Wisconsin, and Professor ©. C. Mac 
Duffee, of the University of Michigan, explained thei’ 
methods of solving ‘‘matrices’’ and ‘‘matrix’’ eq" 
;tions, These are important in Einstein’s theory of rel 
tivity and in the new quantum theory of physics: Pr 
fessor Roth showed what possible solutions exist under 
a number of hypotheses, and Professor MacDuffee 
proved that an earlier theorem of 1860 was not general 
enough. 
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Microscope for 
General Utility » 


MANY times a microscope is required for 
purposes that demand neither the highest 
powers nor critical illumination. In these 
cases an instrument that is lower in price 
than most laboratory microscopes will often 
suffice. 


The B &L Microscope FS is an instrument 
that has the same sturdy build and mechanical and optical 
: precision of the more complete laboratory instruments. The 
, difference lies in the optical equipment available. This con- if 
sists of a 10X and a 43X objective together with a 5X and < 

10X eyepiece. The 10X objective is divisible, making a 4X Re 
objective with the lower element removed. Thus a range of 
magnifications from 20X to 430X is available. 


Microscope FS finds its chief application in the laboratories s 
of secondary schools, though it performs satisfactorily for 
many other uses. Write for complete description. 


B&L FS Microscope 


: BAUSCH & LOMB OPTICAL CO. 
642 St. Paul Street « » Rochester, New York 


BAUS 


Makers of Orthogon Eyeglass Lenses for Better Vision 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE BREAKDOWN OF RUBBER 

THAT oxygen causes the breakdown of rubber being 
milled in the course of manufacture was brought out in 
a report by W. F. Busse, Akron, Ohio, before the annual 
meeting of the American Chemical Society, at Buffalo. 
The action of oxygen on the long molecules of rubber 
breaks them up into shorter ones and causes the rubber 
to soften. With the use of a photographic plate the 
presence of peroxides, the breakdown products, was 
detected. 

The process of oxidation takes place rapidly, espe- 
cially in cold milling. The rollers have the effect of 
twisting the minute rubber molecules and making them 
easier victims of attack by the oxygen. As a check on 
this oxidation theory, milling was performed in the ab- 
sence of oxygen. Little, if any, breakdown was said to 
occur. During the morning session, evidence obtained 
from the use of the x-ray was presented in regard to 
the nature of rubber. A report by M. F. Acken and 
W. P. Davey, of Pennsylvania State College, called at- 
tention to the fact that normal rubber acts like formless 
matter toward x-rays. When stretched, however, it 
causes a bending of x-rays, as would material composed 
of fibers or thread-like cells. 

The investigators found that this reaction to x-rays 
did not take place as soon as the rubber was stretched, 
but only after a short time interval in which the so-called 
fiber structure could be built up. The conclusion was 
reached that rubber is both a liquid and a solid: fibers 
with liquid rubber in the spaces between them. This 
view explained the delay in reaction. Time is required 
for the liquid to be squeezed out of the spaces, before 
the molecules of stretched rubber can assume the posi- 
tion of true fibers. 

Among the reports presented was that of C. R. Park, 
of Charleston, West Virginia, and R. B. Maxwell, con- 
cerning the réle of temperature in the vulcanization of 
rubber. They pointed out that the temperature of the 
inside of a rubber article being vuleanized is much lower 
than that of the outside because rubber compounds do 
not conduct heat easily. Factors were determined to 
show accurately how temperature affects vulcanization 
when certain substances take part in the process, 

J. W. Ayres, of Easton, Pennsylvania, reported that 
traces of free ferric sulphate in oxide of iron have been 
shown by experiment to hasten the aging of rubber. 
Effects of various compounds which speed up the curing 
of rubber or delay its deterioration were recounted by 
J. H. Ingmanson, C. W. Scharf and R. L. Taylor, all 
of New York City. 


THE PREVENTION OF DISEASE 
How physicians and medical scientists of the U. 8. 
Public Health Service carry on their warfare against 
disease has been told in a radio talk broadcast over the 
network of the Columbia Broadcasting System, under the 
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auspices of Science Service. The speaker, Dr. G, wy. 
McCoy, medical director of the U. S. Public Health Soy. 
vice, outlined past victories in the never-ending conflict, 
but focussed his chief attention on the recent past and the 
present and on the prospects for the future. After tell. 
ing of the solution of the pellagra question by research 
workers of the Public Health Service, he discussed some 
of the diseases not yet conquered but at present under 
attack. Notable among these is undulant fever, also 
known as Malta fever. 

‘<We now know it is tolerably prevalent in the United 
States,’’ he said, ‘‘although a few years ago we knew 
nothing of it save that occasionally some one was ip- 
fected from goats in the southwestern part of the United 
States. We now know that people often are infected 
by handling diseased swine or cattle. Sausage makers 
seem to be especially liable to the disease from handling 
the carcasses of hogs. One of the most controversial 
points in respect to this disease is as to just how far 
the infection is due to cow’s milk. 

‘*The evidence now available suggests that perhaps 
half the cases we have in this country are derived from 
milk. The prevention of milk-borne undulant fever is 
quite simple: Use only pasteurized or boiled milk and 
there will be no danger. That this really works in prac- 
tice is evident by the fact that in communities in which 
all milk is pasteurized the disease is unknown, while 
individual cases and small outbreaks occur when milk 
is not pasteurized. Of course, there are other good 
reasons for the pasteurization of milk; the risk of un 
dulant fever is to be looked upon as an additional 
reason. 

‘The prevention of the cases not due to milk, those 
due to contact with infected animals or animal products, 
is unsatisfactory. It is encouraging, however, to know 
that veterinarians are steadily going forward in research 
in this important field and that we may look hopefully to 
the time when the disease in animals can be either 
abolished or brought under very definite control—and 
therefore the source of human infections will be elimi: 
nated.’’ 

Dr. McCoy closed his address with a discussion of the 
recent discovery that what had formerly been considered 
one disease, in the eastern United States, is really two: 
one being typhus fever and the other being either iden 
tical with the Rocky Mountain spotted fever or at least 
indistinguishable from it. The latter disease had 
hitherto been thought of as confined strictly to the West, 
and its discovery in the East makes possible, and indeed 
necessitates, a new plan of campaign against it. 


INSURANCE FOR INDUSTRIAL WORKERS 

A PLEA for a system of state health insurance W4 
made by Dr. Alice Hamilton, of the Harvard Medical 
School, world authority on industrial poisons, at th 
special dinner given in her honor by the Americal 
Public Health Association at their meeting at Montreal 
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New McGraw-Hill Books 


Hagerty’s THE TRAINING OF SOCIAL WORKERS 


h By James E. Hagerty, Professor of Sociology and Chairman of Depart- 
6 ment, Director, School of Social Administration, Ohio State University. 
" McGraw-Hill Publications in Sociology. 205 pages, 6x 9. $2.50 
0 An analysis of the problems of the social worker, a discussion of the scope of social work and 


of the methods of training social workers and an examination of the qualifications social 
workers should possess for different phases of the work. 


Nadell’s PROJECTING SOUND PICTURES 


A Practical Textbook for Projectionists and Managers 
By Aaron NApDELL, Publix Theatres Corporation; Formerly of Electrical 
Research Products, Inc. 265 pages, 6 x 9, 100 illustrations. $2.50 i: 


This book is intended primarily for theatre men concerned with the reproduction of sound. 


Nadais PLASTICITY 


A Mechanics of the Plastic State of Matter 


By A. Napat, Research Laboratory of the Westinghouse Electric and s 
Manufacturing Company; Member, Faculty of Graduate School, Univer- Ma 
sity of Pittsburgh; formerly Professor of Applied Mechanics, University Ss 
of Gottingen, Germany. Assisted by A. M. Want, Research Laboratories hee 
of the Westinghouse Electric and Manufacturing Company. Engineering | 
Societies Monographs. 349 pages, 6 x 9, 397 illustrations. $5.00 pase! 


: This book, based on the original German edition, but amplified and enlarged by the addition 
of new information, brings together the observations of engineers, metallurgists and physicists 
regarding the plastic deformations of metals. 


Noble’s THE BIOLOGY OF THE AMPHIBIA 


By G. Kinestey Nose, Curator of Herpetology and Experimental Biol- 
ogy, American Museum of Natural History. McGraw-Hill Publications in 
the Zoological Sciences. 577 pages, 6x 9, 173 illustrations. $5.00 


A comprehensive account of the biology and the natural history of the Amphibia as a class of 
vertebrate animals. 


Magoun and Hodgins’ A HISTORY OF AIRCRAFT 


By F. ALEXANDER Macoun and Eric Hopains, Whittlesey House Publi- 
cation. 480 pages, 6x 9, illustrated. $5.00 


The book divides all aircraft into six classifications—free balloons, navigable airships, orni- _— 
thopters, helicopters, gliders, and power-driven airplanes. 3 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


370 Seventh Avenue 


N ew York 
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in September. Such a system would be the first step in 
freeing industrial medicine from its present unfortunate 
condition of being too closely tied to too many pocket- 
books, she said. No rosy picture of the future of in- 


' dustrial medicine can be painted, Dr. Hamilton said. 


She expressed the wish, although not feeling optimistic 
enough to make it a prophecy, that the next twenty 
years would see industrial medicine on the same plane 
as other medical branches, a subject which could be pur- 
sued in as detached and serene a spirit as the study of 
blood chemistry or the hormones. 

Answering the argument that state health insurance 
is un-American, Dr. Hamilton observed that the Ameri- 
can system may work well for the minority of people 
employed in large, well-managed establishments, but does 
not for the majority employed in small establishments 
where proper health safeguards are not taken. There are 
still many unexplored fields for public health research in 
the dangerous trades, Dr. Hamilton said, pointing out 
the need for further research in the large field of dusty 
trades as a special example. Silicosis from inhaling 
small particles of hard matter constitutes the hazard 
there. 

Tribute to Dr. Hamilton’s accomplishments in indus- 
trial hygiene during the past twenty-one years was paid 
by Professor C.-E. A. Winslow, of Yale University, who 
said that she holds the position of unquestioned leader 
as our greatest American expert on the diseases of in- 
dustrial employes. A movement to give America its 
own museum of hygiene, which should become a dynamic 
force in teaching health to the people of the country, 
was set afoot at the meeting. Specific plans for the 
museum and its advantages were described in a joint 
paper by Mr. Homer N. Calver, assistant professor of 
hygiene at Bellevue and University Medical School of 
New York University, and Mr. Bertrand Brown, of the 
Milbank Memorial Fund. 

‘‘The present need of America in the battle of life- 
saving is not for more laboratories but for a more in- 
tensive effort which a health museum or chain of mu- 
seums would represent, making for a better utilization 
of the products of medical knowledge which our labora- 
tories have already evolved,’’ Mr. Calver said. He 
described the German hygiene museum at Dresden as a 
model. Such a museum should not be like an ordinary 
museum, merely a collection of historical data and ob- 
jects, but a vital educational institution. Exhibits which 
the observer is able to operate himself by pushing a 
button or pulling a lever were suggested among other 
types which would arouse popular interest. Timely ex- 
hibits on subjects like influenza, psittacosis or par1ot 
fever and infantile paralysis were suggested as further 


aids in attracting as well as in educating visitors. 


LIONS OF THE SOUTH AFRICAN 
NATIONAL PARK 


In South Africa’s great Kruger National Park, lions 


“supply the thrills that are given by bears to tourists in 


the national parks of the United States and Canada. 
Lion-proof huts are the main features of the rest camps 
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provided for visitors. The rest camps in the Kruger 
Park are all rather primitive, since most people prefer 
them so, and there has been considerable agitation 
against the erection of hotels or other elaborate aceon. 
modations. The round huts or ‘‘rondavels,’’ made by 
the natives, are of mud or cement, with cement floors ang 
thatch roofs. In the old-style huts there was a door 
but no window, an open space being left between the 
roof and the walls for ventilation. The newer huts 
have windows, but some people object to these for fear 
of lions. Instead of one large campfire there is a long, 
low concrete platform, with holes in the top and front 
at regular intervals. A fire for cooking is built under 
each hole by the natives, who are always in attendance, 

The Kruger National Park is divided into seven sec. 
tions, with a ranger in charge of each. With the ex. 
ception of the Pretorius Kop area, it is open only during 
the dry season from May 15 to November 15. The 
Pretorius Kop section may be visited at any time of 
the year, provided the traveler gets out of the low 
country before dark and so escapes the possibility of 
contracting malarial fever. 

In a pamphlet distributed to tourists visiting the park, 
the following interesting ‘‘ Hints for Our Visitors’’ are 
given: ‘‘Don’t get alarmed if lions stand and stare at 
your car. They have probably not seen one before, and 
are naturally overwhelmed with astonishment. They 
don’t mean any harm and in fact are looking at your 
car and not at you. The lion’s nose tells him at onco 
that a car is not good to eat and only smells of petrol, 
and he has not realized that human beings are inside; 
if he did he would run away. If you find lions stand- 
ing or lying in the middle of the road in front of you, 
it is not necessary to do more than slow down; when 
you get close they will get up and move to the side out 
of your way. But don’t get within a hundred yards of 
a lioness with small cubs. She will think you mean to 
harm them and may take steps to prevent you from 
doing so. Stop your car until she has got her cubs 
away, when she will quickly follow them. Don’t forget 
that if you fire and wound a lion or lioness, you are 
making unnecessary trouble for yourself. The animal, 
probably merely curious before, will become indignant 
and may try to get level with you.’’ 

After these ‘‘Hints’’ the following plea is put into 
the mouths of the park lions: 

‘‘We, the wild animals of the Kruger National Park, 
appeal for your sympathy and friendship. You have 
been our bitter enemies for so long that it takes time 
to make us understand that a new and happier era has 
begun for us. Do not betray our trust in you.’’ 


CROPS RAISED BY THE INDIANS 

THEORISTS who hold that American Indians came from 
highly civilized lands of the East, or mayhap even from 
the mythical Lost Atlantis, were told by Dr. E. D. 
Merrill, director-in-chief of the New York Botanical 
Garden, in the course of a radio talk delivered under thé 
auspices of Science Service and broadcast over the net- 
work of the Columbia Broadcasting System, that wherever 
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New and Recent A.C.S. Monographs 


The 

STRUCTURE This new edition follows closely the form of its first edition 

OF CRYST ALS and marks the advances already reached in the study of Crystal 
The prog- 


Structure in the light of x-ray diffraction methods. 
R. W. C. Wyckoff ress of the last few years has been so great and important that 
Second Edition 


nearly every chapter has been entirely rewritten. 
entirely rewritten 


497 Pages $7.50 


Up-to-date information with experimental details for selected NUCLEIC ACIDS 


synthetic and analytical methods in the fields of pyrimidine, 
purine, and nucleic acid chemistry for the chemist, biologist, P. A. Levene 
physiologist, and physician. and 

In addition to the text, the book contains an extraordinarily Lawrence W. Bass 
comprehensive bibliography arranged and set up in a manner 
which makes it exceedingly easy and practical to use. 


330 Pages $4.50 

This monograph collects, correlates, and interprets a mass of 
material which has recently developed in a new field of very gen- 
eral interest. The modern mathematical theory of the dielectric 


constant is outlined and its use in calculating the electric mo- 
CONSTANT and ments of molecules is shown. Phenomena related to dielectric 
constant and moment are described, among the subjects treated 
being molecular association and anomalous dispersion for radio 
MOLECULAR frequencies, which is of special importance in problems of insu- 
lation. The main body of the book is devoted to the general rela- 
tion of the electric or dipole moment to the structure of the 
molecule and to the particular relation of moment to structure 
in many molecules, radicals, and classes of compounds. Such 
problems as the structure of the benzene ring, electronic theories 


of valence, and the relation of refraction to structure are treated. 


Charles Phelps Smyth The book makes available to the physicist, the chemist, and the 


electrical engineer the results of many recent investigations, 
showing the success of a new method of attack upon the mole- 
| cule and describing methods for the further prosecution of the 


224 Pages $4.00 attack. 


This book is an attempt to show something of the The DEVELOPMENT 
progress in the field of physiological chemistry in this 
cared on the importa sete OL PHYSIOLOGICAL 
done by specific groups or individuals in laboratories CHEMISTRY in the 


istry, (2) imitial experimental work in nutrition, 


(3) the oxidation-reduction systems and the composi- 

tion of the brain and the blood, (4) the tubercle Russell H. Chittenden 
bacillus, (5) study of vitamins and (6) internal 

secretions. 427 Pages $4.50 


THE CHEMICAL CATALOG COMPANY, Inc. 
419 Fourth Avenue New York, U. S. A. 
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men have gone they have carried with them, as their 
most valued possession, the seeds of the plants they were 
used to cultivating; and when the white men found the 
Indians here, the red-skins, for all their high civilizations 
in Mexico, Yucatan and Peru, had no Asiatic or other 
old-world crop plants. 

Dr. Merrill said, in part: ‘‘It is a curious and in- 
controvertible fact that previous to 1492 not a single 
cultivated food plant or a single domesticated animal, 
except the dog, was common to both hemispheres. 
Briefly, this means that agriculture was developed in- 
dependently by primitive man in America strictly on the 
basis of American plants and animals and that the early 
American civilizations were developed on the basis of 
this agriculture. It is only within the past five cen- 
turies that there has been a general worldwide dissemina- 


' tion of the basie food plants and domesticated animals. 


The resemblances between the early American and the 
Eurasian civilizations are apparently only fortuitous. 

‘*The conclusion that one draws on the basis of bio- 
geographic distribution of plants and animals basic to 
agriculture is that there were no contacts of importance 
between Eurasia and America previous to 1492. Had 
there been in the long period of prehistory only for- 
tuitous and accidental contacts, and these only at long 
intervals, after the development of agriculture, the first 
items to be transmitted across the ocean would be seeds 
and tubers of food-producing plants, that is, those items 
essential to the maintenance of life, rather than the more 
advanced arts of architecture, hieroglyphic writings and 
political, civil and ecclesiastical organization. It is the 
history of primitive invading or colonizing peoples in 
such vast areas as Malaysia and Polynesia that they took 
their food plants with them in their migrations just as 
at a later date Europeans colonizing America brought 
their familiar agricultural plants and animals with them 
and established them in their new homes. 

‘‘Tt is certain that, had any considerable number of 
these agricultural items of Eurasia been transmitted to 
America before 1492 and vice versa, at least some of 
them would have persisted in cultivation in their new 
homes, so that when Europeans actually commenced the 
exploration of America they would have found some- 
where cultivated food plants with which they were 
familiar at home. What they did find was an agricul- 
ture based on a series of plants and animals totally un- 
familiar to them and for the most part representing 
natural groups (genera) different from those of Europe 
and Asia.’’ 


ITEMS 

A FEMALE baby chimpanzee, whose development from 
its very beginning has been known and watched by scien- 
tists, has been brought up in the laboratories of compara- 
tive psychobiology at Yale University under conditions 
Through- 
out its life it has been carefully measured and watched, 
and it has been given the same mental and physical 


_ tests that are given in the psychological laboratories at 


Yale to human babies. The results of these tests were 
described in a report to the American Psychological 


Association, which met at Toronto recently, made py 
Carlyle Jacobsen and Joseph Yoshioka, of Yale. The 
rate of physical development was much greater for the 
chimpanzee than for the human infants during the firs 
six months of life, but the chimpanzee’s growth slowed 
down during the second half year. The chimpanzee 
doubled her birth weight in three months, trebled it in 
six months. At six and one half months she had qj 
her milk teeth except the canines. On tests of motor 
behavior she showed more rapid development than the 
human infants up to the eighteen-month tests. She was 
also superior, although less pronouncedly so, on the tests 
of adaptive and personal-social behavior up to the 
twelve-month tests. The order in which the different 
achievements became possible for her was the same as 
for the human babies. 

Arter forty years of study and obpertatioa” Henry 
W. Fowler, curator of fish and reptiles at the Philadel- 
phia Academy of Natural Sciences, states that loud talk- 
ing does not disturb fish, and that the old idea that one 
must keep still while fishing is without scientific founda- 
tion. What really drives the fish off, says Mr. Fowler, 
is unusual moving shadows upon the surface jof the 
water. Fish have keen eyes, and moving shadows cause 
them to flee or seek protection in the depths. What 
really happens is that people who talk and shout move 
about. Mr. Fowler has also observed that the black 
plume of smoke issuing from the funnel of an oil-burner 
will cast shadows that will cause fish to go far below 
the surface. 


A NEW method of solving integral equations was an- 
nounced by Professor R. E. Langer and Dr. M. L. 
Hartung, of the University of Wisconsin, at the meeting 
of the American Mathematical Association in Minne- 
apolis recently. These equations play fundamental 
roles in the physical theories of heat, sound, light and 
electricity. They have been used in the recent revolu- 
tionary theories of physics and in the biological theories 
of heredity. They have played a dominant réle in 
checking the ‘‘normal frequency law’? which is the basis 
of most statistical theory and practice to-day. Within 
the last five years it has been shown that a dynamical 
theory of economies can not be developed without these 
equations. 


A STRANGE degeneracy has overtaken the London 
sparrow since the World War, according to Nature. His 
tail feathers are breaking off at the roots, sometimes 8° 
closely that the quills appear to have been pulled out. 
But the middle feathers leave stumps a little longer, ‘° 
that the damaged tail has a rounded appearance. The 
normal feathered tail, however, is slightly forked. The 
birds do not seem otherwise degenerate. Whatever the 
cause, it acts on males and females alike, and swiftly, 
for one does not see partly broken tails. Before the 
World War, Londoners remember sparrows appeared 
with white feathers in their tails. These disappeared 
again for a few years, but now have come back. 
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TO GEOLOGY 


FOR THE STUDENT AND 
THE GENERAL READER 


This general introduction to 
geology has always been popular 
as a beginner’s text or for the 
general reader because it does not 
obscure the natural interest of its 
subject in a dry, technical treat- 
ment. Its expression is simple, 
its concepts interestingly pre- 
sented. It endows the features 
of familiar landscapes with a new 
significance. 

Revision has not altered the 
book in these respects, but has 
entailed many additions and 
changes to bring the content up to 
date. The new chapters on mete- 
orology (XXXII and XXXIII) are 
the most striking feature of the 
revision. ‘The numerous changes 
—textual and pictorial—made in 
the rest of the book spell the dif- 
ference between the science of 
geology in 1912 and 1931. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


EXPANSION OF THE UNIVERSE 

THE universe is actually exploding and the galaxies 
are scattering apart at a terrific rate, Sir Arthur 
Eddington, professor of astronomy at Cambridge Uni- 
versity, contended before the British Association for the 
Advancement of Science on September 29. In support 
of his contention he presented computations based solely 
on pure mathematical and physical theory, without the 
use of astronomical data. The rate of recession of 
nebulae thus obtained is in close accord with Dr. Edwin 
P. Hubble’s Mt. Wilson Observatory figures for the red 
shift of nebular spectra observed through the hundred- 
inch telescope. 

Professor Hubble said, ‘‘ Detailed theories of stellar 
evolution are overshadowed by the fact that the time 
scale is again in the melting pot. With a rapid- 
expansion universe, a very long time scale of billions of 
years, fashionable recently, becomes exceedingly incon- 
gruous. We have to accept an age of ten to tenth power 
or ten billion years for galaxies and presumably also for 
stars.’’ 

Since the age of the earth alone, derived through the 
radioactive method, is over a billion years this embar- 
rasses astronomers, geologists and biologists. Professor 
Eddington derived the actual rate of expansion of the 
universe from the wave equation for the electron, which 
is the fundamental equation of the modern quantum 
theory. This equation, adapted to the curvature of 
space, contains the term: ‘‘the square root of the num- 
ber of electrons in the universe divided by the radius of 
the universe in a state of equilibrium,’’ which term is 


M 
the mass of the electron, usually written si, sett 


Combined with the formulae of the relativity theory, 
this gives the principal data of the size of the universe. 
Its original radius was 1,070,000,000 light-years, before 
it started expanding. Its rate of expansion is 528 kilo- 
meters per second per megaparsec, compared with 465 
derived from the Hubble astronomical data. It is over 
a hundred miles per second for each million light-years’ 
distance. ‘‘The close accordance of the theory with 
observation forces acceptance of an alarmingly rapid 
dispersal of nebulae, with important consequences in 
limiting the time available for evolution,’’ Professor 
Eddington concluded. 


COSMIC RAYS 

In the depths of space, where atoms are sparse, a 
cluster of four hydrogen atoms, free from collisions for 
a long time, will jump over their potential wall and 
form a nucleus emitting a cosmic ray, Professor Robert 
Andrews Millikan, of the California Institute of Tech- 
nology, declared before the British Association for the 
Advancement of Science. Dr. Millikan’s theory is based 
on the demonstration that atomic changes not found on 
the earth occur in the nebulae, where atomic collisions 
are infrequent. Dr. Millikan’s new researches during 


the past summer support the view that cosmic radiation 
consists of the wirelessed birth-cries of helium, oxygen, 
silicon and iron, synthesized from hydrogen in interste]. 
lar space. 

Both Dr. Millikan and Sir Oliver Lodge attacked the 
second law of thermodynamics. ‘‘It is merely a gen- 
eralization based on observation on earth, that all energy 
tends to be converted into heat and radiated away, hence 
lost,’’ said Dr. Millikan. ‘‘A final inevitable increase 
of entropy to a maximum is a bugbear idol to which 
philosophers need not bow the knee,’’ said Sir Oliver, 
He also contended that the application of the unvivified 
laws of physics to the universe assumes there is nothing 
or no one to wind it up or guide it to some nobler end, 
Referring to the new quantum theory, he said: ‘‘Guid- 
ing waves determine the path of a particle of matter, 
Whether there is any connection of life and mind is stil] 
an unanswered question.’’ 


THE GERM OF SMALLPOX 


DEMONSTRATION that the germ of smallpox is probably 
a minute spherical body 1/125,000 of an inch, or one 
fifth of a micron, in diameter, near the lower limit of 
microscopic visibility, was announced before the meeting 
of the British Association for the Advancement of 
Science on September 28 by Professor J. C. G. Leding- 
ham, director of the Lister Institute of London. 

This climaxes the medical war against smallpox, which 
began with Jenner’s discovery of vaccination, long be- 
fore Pasteur founded bacteriology. Although smallpox 
has been a disease absolutely controlled for decades, in- 
congruously enough its causative organism has been 
heretofore unknown. For a quarter of a century minute 
spherical bodies have been found in certain virus dis- 
eases, such as smallpox and cowpox, but these have 
always been ignored. Their agglomerations constitute 
large inclusions, which are striking features in the body 
cells and in the pox lesions of patients. 

Professor Ledingham made practically pure suspen- 
sions of minute bodies from fowl-pox and vaccinal 
lesions, and found that they reacted specifically with 
serum from animals that had recovered from attacks of 
fowl-pox or vaccinia. He also demonstrated the pres 
ence of specific agglutinins in the blood serum of a rab- 
bit inoculated with vaccinia. Agglutinins ere substances 
of as yet unknown nature whose presence in the blood 
causes bacteria and other foreign bodies to gather to 
gether in clumps. He believes ‘‘that in a fairly large 
group of virus diseases of both plants and animals such 
minute elementary bodies are very likely to be found if 
carefully sought. Such demonstrations would materially 
assist the study of virus infections whose infective pa" 
ticles are below microscopic vision.’’ 

The cultivation of virus vaccinia in a medium contail- 
ing no living cells was announced by Dr. G. Hardy 
Eagles, of the Lister Institute. He used a medium com 
posed of extract of rabbit kidney, rabbit blood serum 
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The Philippine Bureau of Science 


DISTRIBUTION OF LIFE IN THE PHILIP- 
PINES. By Roy E. Dickerson. 322 pages, 43 
plates, and 64 text figures; postpaid, $2.50. 
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The American National Committee of the In- 
ternational Union for the Scientific Investiga- 
tion of Population Problems has received the 
offer of $2,500 from the Julius Rosenwald 
Fund for the purpose of furthering research in 
this field. The Committee is enabled through this 
means to offer one or more Fellowships to quali- 
fied persons who are engaged in the investigation 
of population problems. 


Applications from competent persons should 
be addressed to Dr. Louis I. Dublin, Chairman of 
the American National Committee, Metropolitan 
Life Insurance Company, 1 Madison Avenue, 
New York, N. Y. The application should include a 
statement of the candidate’s qualifications, a list 
of his publications, and, if possible, copies of these; 
also suitable endorsements or testimonials. The 
applicant should state the problem on which he 
proposes to work and give some indication of his 
plan. He may be required to conduct his work at 
some university or institute approved by the Com- 
mittee, but the applicant should state whether he 
has any preference in this respect. The amount of 
the stipend will depend to some extent on the num- 
ber of applications submitted and on the particular 
qualifications of the successful candidates. 


THE SCIENTIFIC MONTHLY 


An illustrated magazine, devoted to the dif- 
fusion of seience. 


Annual Subscription, $5.00. 
Single number, 50 cents. 


THE AMERICAN NATURALIST 


A bi-monthly journal, devoted to the biological 
sciences, 


Annual Subscription, $5.00. 
Single numbers, $1.00. 


SCHOOL AND SOCIETY 


A weekly journal covering the field of education 
in relation to the problems of American democracy. 


$5.00 a Year 15 Cents a Copy 


THE SCIENCE PRESS 
Grand Central Terminal, New York City 


If you teach 


Anatomy—Zoology—Botany 


The following Catalogs will gladly be sent upon 
request. 


C7 No. 50—Botanical Models and Prepara- 
tions. 

OC No. 51—Zoological Life History Develop- 
ment Preparations, with section 
devoted to insect development 
and habitat. 

(7 No. 52—Comparative Anatomy, Models and 
Preparations. 

© No. 53—Osteology Skeletons, Skulls, etc. 
Human and Zoological. 

C7 No. 54—Charts, Human Anatomy, Physiol- 
ogy. 

No. 55—“PROMI” Microscopic Drawing 
and Projection Apparatus. 

C7 No. 56—SPALTEHOLZ Transparent Prep- 
arations—Human and Zoological. 

(7 No. 57—Anatomical Models. Obstetrical 
Phantoms. 

No. 58—Zoological Dissections. 


Visit our New and Greatly Enlarged 
Display Rooms and Museum 


= 
| 
| 1 
117-119 East 24th Street, New York ss 


12 SCIENCE—SUPPLEMENT 


and salt solution. This first successful attempt to cul- 
tivate a virus in a cell-free medium may eventually allow 
the production of vaccinia in the laboratory instead of 
in experimental animals. It is also important from a 


theoretical view-point. 


DATING THE ANTIQUITY OF PRE- 
HISTORIC MEN 
ELEPHANTS’ teeth provide reliable means for dating 
the antiquity of prehistoric men who hunted them and 


whose remains are buried in the same earth layers with 


them. Professor Henry Fairfield Osborn, president of 
the American Museum of Natural History, speaking 
before the British Association for the Advancement of 
Seience, announced the first application of his new 
method. He enthroned Eoanthropus, the Dawn Man of 
Piltdown, as the oldest fossil man known at present, de- 
throning Pithecanthropus, the Java Man, who becomes 
a mere survival. 

‘*Man hunted mastodonts and stegodonts or elephants 
over a long period, estimated geologically at a hundred 
and a quarter million years,’’ Professor Osborn said. 
‘* Elephants have been hunted for ivory, bone and flesh 
at the close of Pliocene time, when true elephants first 
appeared, during Pleistocene time, when elephants 
evolved extraordinarily, and during recent time, when 
only two species survive.’’ 

More or less perfect grinding teeth of fossil elephants 
have been found in association with human remains. 
Implements and human fossils have been roughly dated 
by elephant bones in the past, but now Professor Osborn 
measures accurately the enamel folds composing the 
ridge plates of elephant grinders, and assigns each 
human type a precise elephant or stegodont enamel 
length. The minimum enamel length of Upper Pliocene 
elephants is 825 millimeters; the maximum enamel 
length of Upper Pleistocene elephants is 7,300 to 9,700 
millimeters. 

Eoanthropus was associated with the ancestral ele- 
phant, Archidiskodon planifrons, whose enamel length of 
825 millimeters proves him to have been of Upper Plio- 
cene date, while Pithecanthropus, associated with Paleo- 
loxodon, of 5,000 millimeters enamel length, proves to 
have been of Middle Pleistocene time. 


AN ARTIFICIAL LAGOON 

IcE troubles threatening the enlargement of the water 
supply of Detroit might be avoided, it was argued, if 
only a big lagoon existed in the Detroit River. Engi- 
neers got together and removed the ‘‘if’’ by building 
a lagoon. Such a method of insuring an iceless flow of 
water from the river into the filtration plants of the 
city, an account in the Engineering News-Record ex- 
plains, is a distinct departure from modern waterworks 
practice. It required extensive dredging below the river 
bottom and the building of two rock dikes. Piers of 
steel and concrete were constructed to define the up- 
stream and downstream sides of the entrance to the 
lagoon, and provision was made for an outlet to remove 


refuse. 
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The effectiveness of the lagoon in eliminating, 9, 
greatly reducing, ice troubles lies in the operation of 
natural phenomena. Needle-like ice, the type which jg 
the chief offender in the Detroit region, will not form 
under an ice sheet. These ice sheets, in turn, form most 
quickly over a quiet body of water, such as is provideg 
in a lagoon. Furthermore, given slow enough stream 
velocities and sufficient time, the needle ice carried jp 
from the river will rise to the surface and stick to the 
ice sheet before reaching the intake tunnel of the water 
system. 

As adequate data were lacking in regard to ‘‘icee’’ 
lagoons, dimensions of the one in the Detroit River, 
situated at the head of Belle Isle, became a question of 
judgment. The lagoon now is almost half a mile long, 
with widths varying from 480 feet to 280 feet. It has 
the shape of a long, narrow oval open at one end, and 
comprises a water area of 20.7 acres. The lagoon feeds 
the new intake of the Detroit waterworks, which is esti- 
mated to have sufficient capacity to meet demands of the 
water system for thirty or forty years. 


A NEW CLEANSING SUBSTANCE 

A NEw and powerful chemical for cleansing purposes 
is described by Chester L. Baker, industrial chemist of 
Berkeley, Calif., in a report to the American Chemical 
Society. The preparation is known to chemists as 
sodium metasilicate. It is proving especially effective in 
commercial milk-bottle washing and other operations 
where a very thorough riddance of grease from glass is 
necessary. Unlike soap, the new cleanser calls for no 
vegetable or animal matter in its manufacture. It is 
very closely related to water-glass, the sirupy product 
employed commonly in egg preservation. Like water- 
glass, it requires only soda and sand as its essential 
chemical sources. 

For many years chemists were unable to crystallize the 
silicate so as to get a standardized white powder which 
could be readily dissolved as needed. The new washing 
agent is the outcome of industrial success in crystalliz- 
ing metasilicate with five parts of chemically combined 
water. The result is a granulated solid, handy to use, 
and with peculiarly effective habits. ~ 

It is claimed that sodium metasilicate has the highest 
alkalinity of any washing compound, except common 
lye. Within limits, cleansing ability is measured by 
intensity of alkaline chemical activity. Unfortunately, 
lye is not only too active for use in washing cloth of any 
kind, but is so powerful that it will attack even hard 
glass as well as such metals as aluminum, tin and zine. 
The metasilicate, while containing a large percentage of 
available alkali, holds its main strength in reserve, and 
releases it in just sufficient intensity to attack the most 
refractory greases without damage to the article washed. 
In this performance it seems to excel even the very 
popular and highly approved trisodium phosphate of 
commerce. 

Sodium metasilicate, according to Mr. Baker, has the 
power of making common soap yield more abundant 
suds than soap and water alone would produce. Qual 
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Other applications are: absorption measurements, 
calibration of standard lamps, control of the sensi- 
tivity of photographie plates for different colors, ete. 
The narrowest region of wavelengths to be measured 
with this Double Monochromator is about 15A. The 
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tity of suds is regarded as a critical index of efficiency. 
Furthermore, metasilicate solution has an unusually high 
power of wetting glass, which permits the pushing aside 
and elimination of grease. At the same time no poison- 
ous material is involved. A considerable use of the 
preparation in laundries is anticipated. 

Although possessing these valuable qualities in solu- 
tion, sodium metasilicate must be handled with care in 
the granular form in which it might be retailed. A care- 
ful user will see that the material is thoroughly dissolved 
before use, for the sprinkling of the solid granules upon 
the wet surface of a painted board would cause serious 
damage to the finish on account of the formation of 
highly concentrated alkali solution around the granules. 


A NEW AIRPLANE RADIO DEVICE 

AVIATORS may receive weather reports without inter- 
ruption to the radio signals which keep them to their 
course, now that the U. S. Bureau of Standards has per- 
fected apparatus for the simultaneous transmission of 
radio beacon direction signals with voice communication. 

At present, when a ground station wishes to give 
pilots information, it must discontinue the beam trans- 
mission it uses to direct airplanes. This may mean that 
aircraft will wander off course and become lost, espe- 
cially in bad weather when it is necessary to issue infor- 
mation about flying conditions. 

For more than a year the Bureau of Standards has 
experimented with the ‘‘visual-range beacon signal’’ 
transmitter, which forms the basis of the new beacon 
system. A pilot has before him a small indicator con- 
taining two vibrating reeds. When he is on course the 
reeds vibrate so rapidly that their ends seem to be two 
narrow white bands, side by side and of the same height. 
If the plane gets off course on either side, the amplitude 
of vibration of the reed increases on the side to which 
the plane is veering, and therefore the white band on 
that side becomes wider, while the width of the band on 
the opposite side decreases. This happens because the 
reeds are actuated by radio signals sent out on either 
side of the ground station to which the aviator is flying, 
and thus he has a visual indication when he wanders too 
far to either side. 

The new apparatus, developed by Mr. F. G. Kear and 
Mr. G. H. Wintermute, of the bureau, permits the send- 
ing of voice by another transmitter on the same fre- 
quency. The same aircraft receiver catches both, but a 
small filter separates the voice from the reed signals and 
sends the voice to the pilot’s headphones. Thus the pilot 
may listen and guide the plane simultaneously. 

All commercial aircraft beacon signals used in the 
United States to-day are still different, being of the 
‘‘aural’’ type. The pilot must steer his plane by ear. 
Wandering to one side, he catches the code letter ‘‘N,’’ 
or to the other side the code letter ‘‘A.’’ When he is 
in the middle, and on course, he hears both, which then 
combine to form a long dash. Obviously, while listen- 
ing to code signals he can not receive voice transmis- 
sions, but with the visual range beacon system he steers 
by sight and may at the same time listen to radio 
messages. 
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The first visual range beacons to be established were 
completed on October 1 along the Los Angeles-Kangas 
City mid-transcontinental federal airways route. These 
will not be adapted for the simultaneous voice reception, 
but it is understood from the Airways Division of the 
Department of Commerce that the simple receiver filters 
necessary to make the change-over can be added with. 
out difficulty. 


ITEMS 


THE committee appointed by the Paris Academy of 
Medicine to investigate the vaccination of newbom 
babies with living, attenuated tuberculosis germs, has 
just given a favorable report on the method, which was 
devised by Professor A. Calmette, of the Pasteur In. 
stitute. The committee concluded that there were no 
proved cases in which the vaccine, known as B.C.G,, 
when given by mouth had changed from its attenuated, 
weakened form to a virulent disease-causing one. In 
the great majority of cases there were no ill effects, 


THE hope expressed in some quarters that the infan- 
tile paralysis outbreak might be ended by the onset of 
cool weather has not been fulfilled. Although cool 
weather has come to many parts of the United States, 
the number of cases of the disease is still high. The 
total number reported to the U. 8. Public Health Ser- 
vice for the week ended September 26 was 1,095. This 
is slightly lower than the previous week’s total, but the 
decrease is not as marked as it might be. Health av- 
thorities are looking with considerable interest to the 
reports of the next few weeks. States still reporting 
large numbers of cases for the past week are: New 
York, 150; New York City, 177; Massachusetts, 105; 
Connecticut, 81; New Jersey, 93; Pennsylvania, 4); 
Michigan, 138; Wisconsin, 70; Illinois, 62; Minnesota, 
62, and Ohio, 14, 


Ir a man dies of lead or mercury poisoning, it should 
not be hard to determine this fact after his death, if 
appears from a report to the American Pharmaceutical 
Association, meeting in Miami on July 29, by Dr. E. V. 
Lynn, of the University of Washington. Dr. Lynn, with 
his associate, Dr. L. W. Rising, found that the full 
amount of mercury or lead present in the body at the 
time of death can be isolated from the body for a pr 
tracted period of time thereafter. A great many of the 
published methods for determiniation of these poisons 
are faulty, they found. They also reported toxicolog 
ical studies on cocaine, morphine, phenol and iodine. 


InsEcTS that produce families of only one sex, instead 
of the ordinary half-male, half-female ratio, have bees 
studied by Dr. C. W. Metz at the Johns Hopkins U» 
versity. They belong to the genus Sciara, which is 4 
tiny insect related to flies and mosquitoes. Some species 
of Sciara, Dr. Metz found, do have progenies in which 
both sexes occur, though even here the ratio often tends 
to be heavily in favor of one sex instead of equally 
divided between the two. But in other species the off- 
spring of any given female will be either exclusively 
male or exclusively female. 
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Two New Lea & Febiger Publications 
NEW WORK JUST READY NEW (8rd) EDITION JUST READY 

A Manual of 
CLINICAL LABORATORY METHODS 
NEURO-ANATOMY 

By PD. MD By CLypeE Lotrringr CuMMrr, Pu.B., M.D. 

Formerly Associate Professor of Clinical Pathology, 


School of Medicine, Western Reserve University ; 
Instructor in Dermatology and Syphilology, 
School of Medicine, Western Reserve Uni- 


Professor ‘of Miero-Anatomy in St. Louis University 
School of Medicine, St. Louis, Mo. 


Octavo, 359 pages. Illustrated with 197 engravings. versity; Visiting Dermatologist, St. 
Cloth, $5.50, net Alexis and Charity Hospitals, 

in thin Enlarged and thoroughly revised. Octavo, 585 pages 
common difficulties which the student ordinarily experi- with 173 engravings and 12 plates. Cloth, $6.75, net 
ences. Unnecessary minutiae are omitted, the anatomi- ; 
ca details are correlated with the fundamental strue- | .twa1 more useful than ever before as a text-book for 
tural plan of the — us system and the anatomical students and a guide for physicians and laboratory 
structure of its parts is discussed in the light of de- technicians. The methods are presented in the most 
velopmental and physiological relationships. Here is concise and accessible form. Each chapter offers an 
the complete picture of the nervous system as a work- outline of the routine examinations and descriptions of 


the simpler qualitative and quantitative methods, as well 
as those of more intricate technique. 


ing machine. The book is based on the successful 
teaching experience of a recognized authority. 


Our new catalogue is now ready. Send for a copy today 


Washington Square 


LEA & FEBIGER PHILADELPHIA 


Please send me [] Kuntz on Neuro-anatomy, $5.50. [] Cummer’s Clinical Laboratory Methods, $6.75. [] Catalogue. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


A NEW PAN-AMERICAN DISEASE 

THE tropical disease, coastal erysipelas, which causes 
blindness, can become a Pan-American problem like 
malaria and yellow fever, in the opinion of Dr. Alfons 
Dampf, chief entomologist of the Mexican Government, 
who reported his investigations on the subject in the 
Chiapas region of southern Mexico to the Pan-American 
Medical Association. 

The disease is caused by a parasite which spends part 
of its life in bloodsucking insects like buffalo gnats or 
black flies. Dr. Dampf made a special study of these 
bloodsucking insects and found that one of them is dis- 
tributed from Trinidad, West Indies, to northern Mexico 
and another of them from British Honduras to the state 
of Vera Cruz and from Guatemala to the state of Oaxaca. 
As the disease in Mexico is slowly spreading from the 
interior to the coast, and as the transmitting insects are 
present in a much greater area, the conclusion is inevi- 
table that onchocerciasis, as the disease is known scien- 
tifically, can become distributed over the greater part of 
Central America, invading perhaps also South America. 

The parasite which causes the trouble is a nematode or 
roundworm of the Filaria family, from one to twenty 
inches long. It lives coiled up in tumor-like swellings 
under the skin of human beings. The larvae of this 
worm, in the form of the so-called microfilaria, swarm 
up from the cysts or swellings to invade the peripheric 
lymphatic ducts and are there picked up by bloodsucking 
insects of the Simulid family (buffalo gnats or black 


flies). The larvae undergo a transformation in the 


gnats, after which, the next time the gnat sucks blood, 
the mature microfilaria are passed from the proboscis of 
the fly or gnat to another person, Dr. Dampf explained. 

As a result of the joint efforts of the commission of 
the Harvard Medical School under Professor Richard P. 
Strong, working in Guatemala, and of the various com- 
missions of the Mexican Public Health Department, of 
which Dr. Rafael Silva is chief, which studied conditions 
in Chiapas and Oaxaca, the clinical aspects of the dis- 
ease and the biology of the transmitting insects were 
learned. These investigations also showed that the vision 
of man is affected by actual invasion of the eye by the 
microfilaria. What species of Simulids and how many 
were concerned in the spread of the disease had still to 
be shown. Dr. Dampf’s study supplied this necessary 
information. 

In view of the danger of spread of the disease, the 
Mexican Government, through the public health depart- 
ment, has begun an active campaign against the Simu- 
lids, the transmitting insects, in Chiapas. The people 
are being forced to clean the breeding places in the 
mountain brooks and rivulets, to avoid in this way the 
imposition of the flies on the submerged vegetation. A 
special Onchocerciasis Commission, under the leadership 
of Dr. 8. Gonzalez Herrejon, sent a staff of medical 
officers to the infested places, with the order to operate 
on every person having tumors and in this way to elimi- 
nate the danger of infection. 
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According to Dr. Dampf’s report, the parasite was 
probably brought from Africa with Negro slaves who 
escaped from their masters and found a refuge in the 
interior of Guatemala, where transmitting Simulids are 
plentiful. In the same way two other disease-producing 
parasites, Filaria loa and Dracunculus medinensis, were 
once brought from Africa to South America. 


IDENTIFICATION BY X-RAY 
A NEW method of identification which may prove use- 
ful to police departments and life insurance companies 
has been announced by a Washington physician, Dr, 
Thomas A. Poole. The method makes use of x-ray 
photographs of the nasal sinuses, those tiny cavities in 
the skull which have been a source of intense discomfort 
and pain to many persons in recent years. Examination 
of over 2,200 pictures of sinuses, collected during the 
last eight years, have shown that in no two persons are 
the shapes of these cavities exactly alike, Dr. Poole 
stated. Furthermore, the bony partitions making the 
sinus cavities never change. Neither age nor treatment 
makes any difference in them, so that an x-ray picture 
taken of them at any time during a person’s life will be 
a lasting and positive means of identification, Dr. Poole 
declared. 
While thousands of x-ray pictures of the sinuses have 
been taken in nose and throat clinics during recent years, 
the first suggestion, so far as is known, for their use as 
a means of identification was made by a keenly observaut 
patient of Dr. Poole’s. This patient, Alfred I. Du Pont, 
has lost his hearing and the use of one eye, but with his 
remaining eye sees much that the ordinary person might 
miss, according to Dr. Poole. The latter had taken 
x-ray pictures of his patient’s sinuses at intervals of 
several months. Mr. Du Pont noticed that the pictures, 
even after treatment and the lapse of time, showed 
exactly the same shape and size of sinuses, although the 
cloudiness of outline had cleared after treatment. Il 
ealled Dr. Poole’s attention to this and suggested tliat 
if this were a universal condition, insurance companies 
would find it a valuable means of identification. 
Dr. Poole immediately studied the 2,200 x-ray pictures 
of sinuses in his own collection and then went to Nev 
York where he, together with other physicians, examined 
thousands of x-ray pictures in the files of the New Yor 
Eye and Ear Infirmary. They found no two of tl 
pictures alike. Even twins showed differently shaped 
sinuses. 
Representatives of an insurance company and of the 
Washington police force have conferred with Dr. Poole 
and examined his x-ray pictures. They were both vel! 
enthusiastic over the new identification method, Dr. Poole 
said. 
X-ray pictures of teeth have occasionally been " 
to identify persons or dead bodies. X-ray pictures ” 
other bony structures in the body might lend themsel’s 
to the same use. The tissues of the body degener#™ 
quickly after death, but bones do not, so that if a 
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MERCK’S INDEX 


an Encyclopedia of Drugs and 
Chemicals 


“One of the best handbooks for the advanced 
student and analyst that was ever compiled. It 
might well be termed a desk edition of Beilstein, 
a companion for the expert . . . The references 
to chemical substances note the atomic ar- 
rangement, contain brief descriptions of the 
properties . .. Special attention should be called 
to a list of indicators for determining pH con- 
centrations; a short section on qualitative reac- 
tions of acids, bases, metals, and salts; reactions 
of the more important alkaloids and glucosides; 
and a list of atomic weights brought down to 
1929.”~Industrial and Engineering Chemistry. 


4th edition, 1930, 585 pages. 644 x94 inches. 
Fabrikoid leather. $5.00; discount of 50 per 
_ cent ($2.50) to members of and those associated 
with the chemical and allied professions. 


Send remittance, with identification of sender, to 


MERCK & oo. INC. 


RAHWAY N. J. 


™ 


It is so dependable ! 


When r.aning combustions; in pH work; main- 


taining special atmospheres, ete. 
Several models; 

cylinders; safety ’ features. 

others from $9.00 up. 


Ask for folder RS. 22 Albany St., 
Your dealer New York City 
Heke Inc. 


inlets for all kinds of gas 
This model is $28; 


CHARLES SCRIBNER’S SONS 


NEW YORK »* LONDON 
& PRINCETON UNIVERSITY PRESS 


Henry Fairfield Osborn 


Biological Series (1894-1929) 
1. FROM THE GREEKS TO DARWIN 


New and completely revised edition of this stand- 
ard historical work on the rise of the evolution 
theory. 1I2mo. 3d thousand. $2.50 


ll. IMPRESSIONS OF GREAT NATURALISTS 
Sequel to Vol. I. Darwin, Wallace, Huxley, Bal- 


four, Bryce, Pasteur, Leidy, Cope, Butler, Bur- 
roughs, Muir, Roosevelt. With portraits. 12mo. 
New and extended edition. 4th thousand. $2.50 


Ill. EVOLUTION AND RELIGION IN EDUCATION 


Discussion with Bryan and other Fundamental- 
ists of 1922-25. 1I2mo. 12ththousand. $2.00 


IV. CREATIVE EDUCATION 


“T rejoice that you have put your ripe experience 
into this brilliant book. It is tonic.””—WILLIAM 
McAnprew. Portraits. 12mo. 3d thousand. $2.50 


Life History of Earth and Man Series 
(1907-1928) 


I. TRE ORIGIN AND EVOLUTION OF LIFE 


On the theory of action, reaction, and interaction 
ofenergy. Profusely illustrated. 8vo. 12th thou- 
sand. $4.00 


ll. THE AGE OF MAMMALS 


New and revised edition now in preparation. 
Profusely illustrated. 8vo. $6.00 


IV. MEN OF THE OLD STONE AGE 


Standard work in human archeology of the Palzo- 
lithic Age. Profusely illustrated. Thirteenth 
printing. Cr. 8vo. 24th thousand. $5.00 


Published by Princeton University Press 


V. MAN RISES TO PARNASSUS 


Sequel to Vol. [Y. Intellectual and spiritual evo- 
lution of man to close of the Neolithic Age. Illus- 
trated. 8vo. 3d thousand. $2.50 


Published by Princeton University Press 


Vi. COPE, MASTER NATURALIST 


Life and Letters of Edward Drinker Cope. Foun- 
dations of natural history and vertebrate palzon- 
tology in America. Complete Cope bibliography, 
classified and annotated. Profusely illustrated. 
8vo. $5.00 


FIFTY-TWO YEARS OF RESEARCH, 
OBSERVATION AND PUBLICATION 


Scientific biography; complete chronologic and 
classified Osborn bibliography, 1877-1930. Por- 


traits. $1.50 
5 


THE TITANOTHERES OF ANCIENT 


WYOMING, DAKOTA AND NEBRASKA 


Monograph 55 of U. S. Geological Survey. Vols. 
I and I, 8) pp., 797 text illustrations, 236 
plates. Thirty years in preparation, a complete 
research in Geology, Paleontology, and Biology. 
300 copies remaining of original 1600. $9.00. 
Supt. of Documents, Government Printing Office, 
Washington. 
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ord is made of them during life they can be identified 
later. 


THE HAIRLESSNESS OF MAN 


MAN did not lose the bulk of his body hair because he 
took to wearing clothes, or because of any other en- 
vironmental change adopted by him or forced upon him. 
The relative hairlessness of humankind is simply the most 
extreme expression of a general evolutionary trend to 
reduce the hairy coat in all the highest primates—man 
and the large apes. Some of the great apes have even 
fewer hairs per square inch of scalp, and the gorilla at 
least is often not as hairy-chested as a man. This is 
among the conclusions reached through a comparative 
study of hairiness among monkeys, apes and men, con- 
ducted by Dr. Adolph H. Schultz, of the Johns Hopkins 
Medical School, and reported to the journal, Human 
Biology. 

Dr. Schultz selected areas of one square centimeter 
each, on head, chest and back of human beings of three 
different races and of many species of monkeys and apes. 
On each of these areas he painstakingly counted the 
hairs, and then multiplied the number by the total area 
in square centimeters, to get the total number of hairs. 

Several of his results are not what might be expected 
from a priori assumptions. Human beings were found, 
for example, to have more hairs on their heads than 
some of the apes. The average number of scalp hairs 
per square centimeter was 312 for man and 307 for 
thirteen specimens of the large anthropoid apes. The 
gibbon, a small Asiatic ape, was much hairier on the 
head, with 2,035 hairs per square centimeter, and one 
monkey species, Aotus, had twice as many as that, with 
4,083. 

Gorillas are less hairy-chested than many men. Two 
adults had only six and three hairs, respectively, per 
square centimeter, whereas a man—not a very hairy- 
chested one at that—had nine. Two chimpanzees were 
also relatively bare-chested, with counts of 43 and 59; 
while the gibbon again showed a high count of 499. In 
regard to the back, man scored an absolute blank, with 
zero hairs per square centimeter; the anthropoid apes 
averaged only 276, but the gibbons 1,727. Various lower 
monkeys were even more hairy-backed. 

Sealp hair varies in density among the human races, 
it appears. Six adult Negroes averaged 297 hairs per 
square centimeter, and three adult white men had a few 
more, with an average count of 333. But a Hawaiian 
showed only 216 per square centimeter, and a Chinese as 
few as 128. 


NEW MATHEMATICAL MACHINE 

A NEW machine which can solve the complex mathe- 
matical problems arising in the course of scientific re- 
search has been made by Professor V. Bush at the 
Massachusetts Institute of Technology. The ‘‘differ- 
ential analyzer,’’ as Professor Bush calls his mechanical 
thinker, will do for the advanced branches of science and 
engineering what the adding machine has done for busi- 
ness accounting methods. 
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When a physicist or chemist makes a guess or forms 
a theory about a scientific problem, he can often express 
it in the form of what he calls a ‘‘ differential equation.’’ 
This is a collection of mathematical symbols which has 
a perfectly definite meaning, but yet the scientist cay 
not test it directly by experiment. The equation must 
first be ‘‘solved.’’ The result of this process is q 
solution or ‘‘integral’’ which, though also an equation, 
has the advantage that all the quantities occurring in it 
can be measured in the laboratory. The obtaining of 
the solution often requires a high degree of mathematical 
skill and much patience. Professor Bush’s new machine 
promises to do this difficult and frequently occurring job. 

The possibility of using machinery to solve scientific 
problems was discussed in detail two hundred years ago 
by the famous German mathematician Leibnitz, who in- 
vented the differential calculus. Leibnitz’s idea was to 
relegate to the machine those parts of the process of 
thought which are inherently mechanical and repetitive. 
But though he was a great genius and inventor he did 
not have the accurate machine tools, new alloys, thier- 
mionic tubes and photoelectric cells now available to the 
modern engineer. 

The present status of physics and engineering is pecu- 
liarly favorable to a development such as Leibnitz 
imagined. The department of electrical engineering of 
the Massachusetts Institute of Technology has devoted 
itself to this problem. The new differential analyzer has 
already been used to solve problems of electric traismis- 
sion and has been tested for precision. It consists en- 
tirely of mechanical parts. The main problems en- 
countered in its construction have been those of backlash. 


INDIVIDUAL VARIATIONS 

THE fact that no two individuals, no matter how much 
they are alike, are absolutely alike in all respects was set 
forth as the basis of evolutionary progress by Dr. Adolph 
Schultz, of the Johns Hopkins Medical School, in a radio 
talk under the auspices of Science Service, given on 
October 9 over the network of the Columbia Broadeast- 
ing System. 

‘‘It may bluntly be claimed,’’ he said, ‘‘ that without 
variations there would be nothing to select from and 
without selection there could be no progress or at least 
no lasting change in, or evolution of, our physical make 
up. A multitude of selective factors is continually at 
work among constantly occurring human variations. 
Some of these factors have lost their efficiency with ad- 
vance in civilization, but that very advance has intro- 
duced new selective processes of sometimes very doubtful 
benefit to the human race. It is most essential that all 
these selections be carefully investigated so that we shall 
become able to place them under our control.’’ 

Variations are so ingrained in all living things tha! 
even the most intimate similarities prove on close ¢* 
amination to be differences still. Identical twins are 10! 


‘identical. They may be as like as two peas; but no tw? 


peas are alike when you look at them critically. No 


even the individual is like himself; one of your arms 's 
longer than the other, one of your shoulders higher, 0” 
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of your ears a little bigger. Absolute symmetry of 
parts does not exist anywhere in nature. Individual 
variations are as marked among animals as they are 
among men, All monkeys look alike to the casual ob- 
server, but Dr. Schultz has not found them so. He said: 

‘‘ Among several hundred monkeys of one species, col- 
lected in the uniform environment surrounding one camp 
in the forest of Nicaragua, I found specimens with pug 
noses and those with straight profiles, some with large 
ears and others with small ones. In short, they differed 
from one another as widely as would an equal number 
of human city-dwellers and this in spite of the fact that 
these monkeys all had the same occupation, the same 
diet, the same climatic conditions, etc., and this during 
thousands of generations.’’ 


SHIP FUMIGATION 


THE latest methods of fumigating loaded ships, as used 
at the New York quarantine station of the U. S. Publie 
Health Service, have just been observed by a group of 
experts appointed by a special commission of the Health 
Section of the League of Nations. These experts re- 
ported they were highly pleased with the methods, which 
were demonstrated by Surgeon Charles L. Williams, of 
the U. 8. Public Health Service. They will present a 
report of their investigations to the League of Nations 
next month. 

Surgeon-General Hugh S. Cumming, of the U.S. Publie 


Health Service, is chairman of the committee of experts. 


Other members are: Dr. R. C. Stock and Dr. C. W. 
Monier-Williams, of the British Ministry of Health, Lon- 
don; Dr. Adolfo Vila, of Cadiz, Spain; Dr. M. F. De- 
Bruyne, of Rotterdam, Holland; Dr. Charles Vigne, of 
Havre, France; Dr. William Dryer, of Bremerhaven, Ger- 
many, and Dr. Charles L. Williams, of the U. S. Public 
Health Service. 

Fumigation of ships is carried on to destroy rats and 
vermin that might carry disease and thus to protect sea- 
ports and nations generally from importation of disease. 
Fumigation of loaded ships presents a difficult problem 
which the U. 8. Public Health Service seems to have met 
satisfactorily. 

The method, as described by Dr. Williams, consists in 
spraying liquid hydrocyanie acid under a pressure of 
75 to 100 pounds. The airjet sprayer used is an adapta- 
tion of the ordinary oxyacetylene blowpipe, the hydro- 
cyanie acid being connected with the acetylene side and 
the compressed air to the oxygen side. This method was 
most suecessful in forcing the fumigating material into 
all parts of the ship. Other methods of fumigation will 
still be satisfactory on the ordinary ship which does not 
present special problems such as heavy rat infestation 
or inaccessibility due to large cargoes, and at the smaller 
quarantine stations which are not equipped to handle the 
more complicated new method. 


ITEMS 
Ravio reception is getting better, and it will continue 
to improve during the -winter months, attaining condi- 
tions which have not been duplicated since the great 
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improvement in radio receivers and the advent of the 
high-powered transmitting stations of recent years. This 
is the observation and prediction of Dr. Harlan T. Stet- 
son, director of Perkins Observatory of Ohio Wesleyan 
University, at Delaware, Ohio, who has made careful 
studies of the relation between sun-spots and radio re- 
ception. Dr. Stetson says that during the past six 
months, from March to September, radio reception im- 
proved 400 per cent. During the same period sun-spot 
activity became less, the sun-spot index for September 
being only half its March value. 


New evidence that liquid water molecules form in 
clumps of two or more has been presented by Professor 
Joseph W. Ellis, of the University of California at Los 
Angeles. The new evidence comes from the way in 
which infra-red or heat rays are absorbed by water. 
Certain new bands or dark patches observed in the infra- 
red spectrum favor the theory that the simple chemical 
units of two hydrogen and one oxygen molecules are 
probably linked in groups or even form a lattice-like 
structure. This theory has not been in favor with chem- 
ists recently. However, some phenomena observed dur- 
ing the formation of ice lend considerable weight to the 
idea. 


COLORED flower-saps, extracted from the petals of a 
number of species, are being used to test the degree of 
acidity or alkalinity of chemical solutions, by Dr. E. P. 
Smith, a British botanist. It has long been known, in 
a casual way, that some blue flowers, dropped into a weak 
acid solution, will turn pink, but hitherto an exact meas- 
urement of their value as litmus-like indicators has not 
been undertaken. Dr. Smith has determined the color- 
values of a number of saps, ranging through red, blue, 
violet and purple, in the presence of a wide range of 
acidities and alkalinities. Among the flowers he has 
used are species of anemone, cineraria, hibiscus, prim- 
rose, tulip and morning-glory. 


TURTLE by the ton is being handled by the Missouri 
Game and Fish Department in its project to eradicate 
undesirable fish and other aquatic animals from Lake 
Taneycomo. In the short space of two months more 
than 4,000 turtles, aggregating nearly eight tons in 
weight, were removed with nets from the lake, and at 
the same time a few bass, bluegill, carp and catfish were 
taken. All the game fish were returned to the lake, 
while some of the carp supplied fresh food for needy 
families in the community. 


A DECREASE in infantile paralysis all over the country 
appeared in the reports of state health officers to the 
U. 8. Publie Health Service for the week of October 3, 
the last for which figures are available. The total was 
955, which is 140 less than the previous week’s total. 
States still reporting large numbers of cases were Massa- 
chusetts, 142; New York, 135; New York City, 140, and 
Michigan, 112. These figures are all lower than those 
reported last week by the same states, however. 
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SCIENCE 


_ A weekly journal, established in 1883, devoted to the advancement of the natural and exact 
sciences, the official organ of the American Association for the Advancement of Science, gen- 
erally regarded as the professional journal of American men of science. 

Annual Subscription $6.00; single copies 15 cents. 


Si SCHOOL AND SOCIETY 
A weekly journal covering the field of education in relation to the problems of American 
democracy. Its objects are the advancement of education as a science and the adjustment of 
our lower and higher schools to the needs of modern life. 
Annual Subscription $5.00; single copies 15 cents. 


THE SCIENTIFIC MONTHLY 


An illustrated magazine, continuing the editorial policies of The Popular Science Monthly 
established in 1872, devoted to the diffusion of science, publishing articles by leading authorities 
in all departments of pure and applied science, including the applications of science to educa- 


tion and society. 
Annual Subscription $5.00; single copies 50 cents. 


THE AMERICAN NATURALIST 


A bi-monthly journal established in 1867, devoted to the biological sciences with special 
reference to the factors of organic evolution. 


Annual Subscription $5.00; single copies $1.00. 


AMERICAN MEN OF SCIENCE 
A BIOGRAPHICAL DIRECTORY 


The fourth edition of the Biographical Directory of American Men of Science contains 


about 13,000 sketches and extends to 1,132 pages. It is an invaluable work of reference for 
scientific men. It is useful for libraries, newspapers, educational executives and all who have 


relations with those engaged in scientific research. Price, $10.00. 


LEADERS IN EDUCATION 
IN PRESS FOR PUBLICATION JANUARY 1 


A biographical directory of leaders in education along the lines of American Men of Sci- 
This directory will contain approximately 10,000 names. Price, $10.00. 
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New ! 


OUTLINE 
COMPARATIVE 
EMBRYOLOGY 


Up-to-Date! 


By Aute Richards 


Professor of Zoology, and Head of the Department, 
Director of Biological Survey, University of Oklahoma 


Relates the Different Types of De- 
velopment Throughout the Entire 


Animal Kingdom 


The aim throughout this book is to 
set up the general principles of develop- 
ment so that the student may see how 
his special case is merely one of several 
types and what its relation to the other 
types may be. This text-book is in- 
tended chiefly for college - of - Arts 
courses in embryology as distinguished 
from medical courses. It will also be 
valuable as a preparation for medical 
courses, and professors of medical em- 
bryology will be interested in that as- 
pect of it. 

In this book the principles of early 
development are discussed for the 


444. pages 


6 by 9 


entire animal kingdom and the relation 
of different types to each other is 
brought out. No other book in English 
presents this material so extensively. 

Part I deals with General Embryol- 
ogy. Part Il, Embryological Problems, 
discusses topics of embryological in- 
terest about which every embryologist 
and zoologist knows something but 
most of which has never been brought 
together ina form available for English 
speaking students. Tables are included 
which contain a great deal of informa- 
tion summarized and condensed into 
consultable form. 


Price, $5.00 


JOHN WILEY SONS, 


440 Fourth Avenue, New York City 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


STEREOSCOPIC X-RAY DEVICE 

A STEREOFLUOROSCOPE x-ray instrument that shows the 
inner workings of the human body as though it were a 
moving picture has been perfected at the California In- 
stitute of Technology and will be installed in the Henry 
Phipps Institute at Philadelphia, where practical medical 
experiments are to be conducted. Several months ago 
a rough experimental model was completed and caused 
great interest when introduced to the medical world. 
When it proved a success funds were secured from the 
Rockefeller Foundation for construction of a more 
elaborate instrument designed for use in hospitals. 

The instrument was developed by Dr. Jesse W. M. 
DuMond, research fellow in physics, Dr. Archer Hoyt, 
teaching fellow in physics, and Clarence Brandmyer, at 
the California Institute of Technology. Dr. Hoyt has 
left Pasadena to become an instructor at Cornell. These 
men worked out the details of the instrument, which was 
built during the last three months at the institute. 

An announcement inviting the public to view the in- 
strument reveals that the instrument consists of two 
x-ray tubes connected to a single transformer so that 
they are alternately caused to emit x-rays by alternations 
of a fifty-cycle alternating current. The alternate x-ray 
impulses emitted by the tubes project alternate shadow 
pictures of the object to be viewed on a single fluorescent 
screen. Since tubes are spaced apart at approximately 
the same distance as the distance between the two eyes, 
the shadow pictures projected on the screen differ 
slightly in the point of view in the same way that two 
images in the right and left eye differ respectively from 
each other when the eyes view any object in three di- 
mensions. 

To give the impression of a three-dimensional stereo- 
scopic plastic relief, it is only necessary to arrange that 
each eye shall see one and only one of the two images 
formed by the two tubes. This is accomplished by 
means of a special rotating shutter placed before the 
eyes and driven by a synchronized motor in such a way 
that the right eye looks at the time the right-hand x-ray 
tube is emitting rays and the left eye looks at the time 
the left tube is emitting. 

By observing certain geometrical relationships between 
parts it is possible to have the stereoscopic image appear 
in space in front of the screen as an exact scale repro- 
duction. Calipers are provided that can be introduced 
into the image and brought into apparent contact with 
any two parts of the image whose separation or size is 
desired. Scale measurements on the inside of the human 
body can be made in height, breadth or depth, or, in 
fact, any direction whatever. 


AMERICAN HOSPITAL STANDARDS 
THE financial depression has ‘not affected hospital 
standards, it appears from the report of Dr. Franklin 
A. Martin, director-general of the American College of 
Surgeons, at the opening session of the twenty-first 


annual clinical congress of the college in New York City, 
More hospitals than ever before have this year met the 
high standards for personnel, management and equip. 
ment required by the college for a place on its list of 
approved institutions for the care of the sick. Of 3,319 
hospitals surveyed in the United States and Canada, 
2,158 won the official approval of the college. Sixty-six 
cancer clinics in general hospitals and medical services 
in eighty industries have also been approved by the 
American College of Surgeons, it was_announced, 

‘*The economic crisis seems to have acted as a chal- 
lenge to these hospitals to keep their standards higher 
than ever in order to give safe care for the many persons 
needing medical aid in times of financial stress,’’ said 
Dr. Martin. ‘‘The increase in the number of sick has 
placed a heavy burden upon approved hospitals, but they 
have borne it splendidly. This, I feel, has been due in 
part to the fact that the minimum standards which they 
must meet are based on sound economic principles.’’ 

The public must be educated to an appreciation of the 
great achievements of modern medicine, so that it may 
discriminate between reputable physicians and irregular 
practitioners of medicine, according to Dr. Allen B. 
Kanavel, of Chicago, president of the college and pr- 
fessor of surgery at Northwestern University Medical 
School. At present the public attributes any attack by 
physicians upon other forms of medical practice to 
jealousy and factional discord. ‘‘There are so may 
chiropracters, naturopaths, cancer quacks, faith healers, 
osteopaths, electropaths, Chinese herbalists, bonesetters, 
electric belt adherents, buckeye specialists, to say nothing 
of Lydia Pinkhams and devotees of patent medicine, that 
the trained physician must almost wear spurs on his 
elbows,’’ declared Dr. Kanavel. 

‘‘Legal restriction can go no faster than public edu: 
cation,’’ he said in discussing the situation. ‘‘ We have 
had an example of this in our recent attempt to contro! 
by law the sale of intoxicants. We must therefore dis 
abuse our minds of the vain hope of quick results and | 
depend upon general education of the people.’’ He 
urged hospitals to give intensive study to the possibility 
of reducing at least part of their charges, in order (0 
meet the present public resentment at these items 0 
medical care. The public’s criticism is apt to be unjus!, 
he admitted, because the public forgets the increased 
cost of service in all phases of economic life and * 
ignorant of such necessary adjuncts to hospital service a8 
chemical and x-ray laboratories and social service and 
free beds. He also suggested that the private patient 
be freed from the overcharge incidental to the care 
free patients and that the latter be supported exclusively 
by endowments. 

Hospital physicians need to give more thought to th’ 
training of the internes, Dr. C. Jeff Miller, of New 9 
leans, retiring president of the college, urged. Fir 
year internes should not be permitted to do surgery, ” 
dependently, even under the strictest supervision, 
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Miller stated, but should be taught ‘‘not only the me- 
chanical and material side of medical practice but the 
ethics of their calling and the ideals of their art... . 
It would profit us to remember that the internes we are 
training to-day are the physicians and surgeons of to- 
morrow. We can not take too deeply to heart the heavy 
responsibility that lies upon us for the type of prac- 
titioner they are going to become,’’ he concluded. 


RADIOACTIVE WATERS 

WARNING against the use of radioactive waters and 
radium emanators, frequently promoted for the cure of 
a great variety of diseases and ailments, was contained 
in a report by Dr. Harrison S. Martland, medical ex- 
aminer of Essex County, and physician at the City Hos- 
pital, Newark, N. J., to the American Journal of Cancer 
Research made public recently. 

From long study of the effects of radium poisoning in 
the luminous watch dial painters, Dr. Martland has con- 
cluded that it is dangerous to increase the normal radio- 
activity of the human body, on the strong presumption 
that inereased amounts of radioactivity over a number 
of years may produce cancer. ‘‘The drinking over long 
periods of time of radioactive waters containing radon 
may allow a small amount of active, long-lived deposit to 
enter the body, part of which may finally be deposited 
in the bones and other organs as more or less insoluble 
salts,’’ he stated. Such deposits of insoluble salts of 
radium and other radioactive substances were responsible 
for the development of fatal cancer (sarcoma) in the 
watch dial painters, Dr. Martland showed in the report. 

Some of the radioactive waters for sale, when taken 
according to directions of the promoters, would mean 
that there would be swallowed each day an amount of 
radioactive substance equal to that taken by some of 
the dial painters, he found. These substances are in 
soluble form in the water, but they are changed in the 
blood to the more insoluble carbonates, phosphates and 
even sulphates of radium and mesothorium and eventu- 
ally reach the bones. Once deposited there in insoluble 
form, there is no way known now to eliminate them from 
the body or to protect it from their fatal bombardment of 
alpha particles, with the exception, possibly, of methods 
of treatment similar to those used in the treatment of 
chronic lead poisoning. Radium emanators and the 
waters of natural radioactive springs were objected to 
by Dr. Martland on the same grounds. 


SCHOOL VENTILATING SYSTEMS 

More than $2,500,000 is being wasted annually by many 
cities throughout the country on unnecessary and even 
hazardous ventilating systems for schools, Dr. C.-E. A. 
Winslow, professor of public health at Yale University, 
estimated in a report published on October 19 by the 
New York Commission on Ventilation, of which Dr. Wins- 
low is chairman, 

Twenty states in the Union still have laws or other 
regulations concerning ventilating devices which are 
based on disproved or antiquated theories, the commis- 
sion found, although scientific knowledge concerning the 
proper ventilation of buildings has been in the possession 
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of architects, hygienists and engineers for more than 
twenty-five years. For example, these twenty states 
require that there be an air supply of thirty cubic feet 
per minute per person, a condition which can only be 
obtained by mechanical ventilation involving the use of 
fans. This system is not only costly, but may in some 
circumstances be a menace to health, the commission re- 
ported, since it tends to produce drafts and overheating. 

The evidence gathered during the investigation ali 
showed unmistakably that the window-gravity method of 
ventilation, in the absence of specific unfavorable con- 
ditions, is generally more satisfactory than the fan sys- 
tem because it maintains more uniform temperature, 
humidity and air movement. Among other things the 
commission recommended maintenance of a room temper- 
ature of 65 degrees Fahrenheit in corridors, gymnasiums 
and shops; of 75 degrees in swimming pools and adjacent 
dressing rooms; and of 68 degrees in all other occupied 
rooms. 

‘*The avoidance of overheating is of primary impor- 
tance for the promotion of comfort and efficiency and 
the maintenance of resistance against disease,’’ the re- 
port stated. ‘‘ All classrooms shall have at least fifteen 
square feet of floor space and two hundred cubic feet of 
air space per pupil,’’ was another recommendation for a 
model ventilation law. An accurate thermometer for 
each class, study, assembly and physical recreation room 
was a third recommendation. 

‘*Existing ventilation regulations should be replaced 
by laws outlining the major objectives of schoolroom 
ventilation and delegating to some small expert official 
body the power to determine whether specific plans for 
school ventilation are adequate to attain these objec- 
tives,’’ the report concluded. 


ARTHRITIS 

‘* MARKED improvement or even cure’’ in three fourths 
of all eases of arthritis, commonly called rheumatism, 
may be expected from modern methods of diagnosis and 
treatment of this ancient and wide-spread disease, Dr. 
Ralph Pemberton, associate professor of medicine at the 
Graduate School of the University of Pennsylvania, de- 
clared in a radio talk over station WCBS in New York 
City. Dr. Pemberton’s talk was a part of the clinical 
congress of the American College of Surgeons. 

‘*The word arthritis means inflammation of a joint 
and forms part of the larger topic of rheumatism in 
general,’’ Dr. Pemberton explained. ‘‘ Rheumatism can 
be divided into acute rheumatic fever and various sub- 
acute or chronic forms, of which arthritis is the chief 
example. Acute rheumatic fever chiefly affects young 
people and may damage the heart. It is a serious dis- 
ease if not cared for, and requires long rest in bed, but 
it is not a great sociologie burden. Arthritis and chronic 
rheumatism, however, in their several forms constitute 
perhaps the greatest single economic burden which 
society bears and have been the cause of untold misery,’’ 
he said. 

Among the causes of arthritis Dr. Pemberton listed 
hereditary tendencies, poor bodily make-up, over-fatigue, 
focal infeetions, faulty food habits and improper func- 
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tion of the digestive system. Women are affected about 
twice as often as men. ‘‘Treatment of arthritis, to be 
successful, must begin with a correct diagnosis of the 
type of the disease and must include an open-minded out- 
look on the many factors which produce it,’’?’ Dr. Pem- 
berton stated. ‘‘It is too frequently the custom to-day 
merely to give aspirin to the person affected and to treat 
the matter lightly. This is wholly wrong.’’ 

Dr. Pemberton stressed the need of rest in arthritis, 
saying that it is almost essential to any and all treat- 
ment. By this he meant complete bodily rest for several 
hours each day, often including confinement to bed. 
‘* Every arthritic should realize that the statistical possi- 
bilities of benefit are definitely in his favor under the 
best conditions of modern treatment and neither he nor 
his physician should cease until the maximum benefit is 
obtained. There are few chronic diseases for which 
more can be done,’’ he concluded. 


ITEMS 

THE need for seeking early treatment in cancer of the 
stomach was stressed by Dr. Donald C. Balfour, of the 
Mayo Clinic, Rochester, Minnesota, at the recent meeting 
of the American College of Surgeons, in New York. 
In spite of the fact that this disease is curable when 
seen in the early stages, not even an attempt at cure 
cam be made in three fourths of the cases when the 
patients are first seen, Dr. Balfour said. He reported 
a study of the case histories of 128 patients on whom 
an operation for this condition was done and who lived 
for ten years or more following the operation. The 
death rate in this operation when performed under good 
conditions is about 10 per cent., which is not high, con- 
sidering that otherwise an early and distressing death is 
inevitable, Dr. Balfour pointed out. 


THE director may shout and the camera grind loudly, 
but only the desired music and the voices of the actors 
will be heard in the talking movies being filmed, if the 
noisy director and camera are in the plane of zero re- 
ception of a new type of microphone that has been de- 
veloped recently. The pressure type of microphone now 
in use in recording sound pictures has practically no 
sense of sound direction, picking up all sounds pro- 
miscuously. The result is that objectionable noises, such 
as those produced by the grinding of the camera, often 
cause great worry and inconvenience in making a talking 
film. But the new instrument, known as a ribbon micro- 
phone, has a marked directional characteristic. 


‘«THE American College of Surgeons regards the educa- 
tion of the publie as to scientific medicine an official 
duty and your personal obligation,’’ Dr. Allen B. Kana- 
vel, of Chicago, president of the college, told the newly 
initiated fellows of the college at its closing session in 
New York. ‘‘Charlatanism is not a modern evil,’’ he 
said, in reviewing activities of the college to elevate the 
standards of surgical practice. ‘‘In the seventeenth cen- 
tury quacks pretended to remove stones from the head to 
cure insanity.’’ 
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WORKING in an observatory in Cape Town, an astron- 
omer has just learned the latest news concerning an ex. 
plosion that occurred nearly 2,200 years ago, when 
ancient Carthage was at its height. The astronomer is 
Dr. H. Spencer Jones, His Majesty’s astronomer at the 
Cape, and the explosion was in a star in the constellation 
of Pictor, the painter, which can not be seen from north- 
ern latitudes. So distant is the star, according to Dr, 
Jones’ calculations, that its light takes about 2,173 years 
to reach the earth, so that the first word of this ancient 
explosion arrived in 1925, when a bright star was sud. 
denly noticed where a faint one had been seen before. 


Birps broke into the talkies, recently, in Detroit, 
Michigan, when Arthur R. Brand, of Cornell University, 
presented before the meeting of the American Ornitholo- 
gists’ Union a film, ‘‘illustrated’’ with sound, of a 
number of singing birds which he had successfully 
stalked with motion picture camera and sound recorder. 
This was a climax of a great display of bird movies, 
showing a total of nearly six miles of film before the 
largest gathering of American and Canadian ornitholo- 
gists that has ever been assembled in one place. 


THE sow-and-reap method so common to agriculture 
is on trial in the oyster industry. A company operating 
at Padilla Bay on Puget Sound will plant seed oysters 
from Japan about the first of each year and harvest 
them the following fall. Fifty million oysters are now 
growing in the Padilla beds and will be ready for cock- 
tails before long. Care will be taken not to let the 
oysters reach the gigantic, ‘‘beefsteak’’ size they would 
if allowed to attain their full growth. 


AN apparatus that measures the temperatures pre- 
ferred by cockroaches shows that the drier they are the 
cooler they like to be. In moist air they are content 
to be a little warmer. Cockroaches lose about 9 per 
cent. of their body weight a day, when they are in dry 
air at 86 degrees Fahrenheit. In four days they die. 
D. L. Gunn, zoologist at the University of Birmingham, 
has made these experiments. A German scientist found 
that beetles react in a similar way. 


HARDENED metals become still harder if they are put 
in a rotating magnetic field. In a report te the Ameri 
can Society for Steel Treatment, Mr. C. H. Desch ex: 
plained that the results obtained from this new method 
are of practical value. Not only are metals like irot 
and steel affected in this way, Mr. Desch pointed out, 
but those such as brass and duralumin as well. In al 
experiment with duralumin the degree of hardness nor 
mally attained in thirty-four hours was reached by the 
magnetic method in twelve hours. Working tools may 
be so treated, too, no matter how complicated their 
form. The effect of a magnetic field in hardening 
metals was discovered by the English metallurgist, E. 
Herbert. 
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WALKER PRIZES IN NATURAL HISTORY 


Two prizes, founded by the late Dr. William Johnson Walker, are annually offered by the Boston 
SocteTy OF NATURAL History for the best memoirs written in the English language, on subjects pro- 
posed by the Board of Trustees. 


For the best memoir presented a prize of sixty dollars may be awarded; if, however, the memoir 
be one of marked merit, the amount may be increased to one hundred dollars, at the discretion of the 
Walker Prize Committee. 

For the next best memoir a prize not exceeding fifty dollars may be awarded. 

Prizes will not be awarded unless the memoirs presented are of adequate merit. 

The competition for these prizes is not restricted, but is open to all. It is nevertheless the tradi- 
tion of the Society that the founder of these prizes intended them more in the nature of encouragement 
to younger naturalists than as rewards for the work of mature investigators. 

Attention is especially called to the following points: 


1. In all cases the memoirs are to be based on a considerable body of original and unpublished 
work, accompanied by a general review of the literature of the subject. 


2. Anything in the memoir which shall furnish proof of the identity of the author, shall be con- 
sidered as debarring the memoir from competition. 


3. Although the awards will be based on their intrinsic merits, preference may be given to memoirs 
bearing evidence of having been prepared with special reference to competition for these prizes. 

4. Each memoir must be accompanied by a sealed envelope enclosing the author’s name and 
superscribed with a motto corresponding to one borne by the manuscript, and must be in the hands of 
the Secretary on or before March 1 of the year for which the prize is offered. 


5. The Society assumes no responsibility for publication of manuscripts submitted, and publica- 
tion should not be made before the Annual Meeting of the Society in May. 


SUBJECT FOR 1932: SUBJECT FOR 1933: 
Any subject in the field of Geology or Mineralogy. Any subject in the field of Botany. 
BOSTON SOCIETY OF NATURAL HISTORY, CLINTON V. MacCOY, Secretary. 

Boston, Mass., U. S. A. November, 1931. 


HE WISTAR INSTITUTE 
‘BIBLIOGRAPHIC SERVICE Counes 


ou National Research Fellowships in the 
A condensed summary of each paper appearing in the 


| journals listed below is issued prior to publication of the | Biological Sciences 
particle in full. This distribution of abstracts enables a . . 
biologist to familiarize himself with contemporary re- _The post-doctorate fellowships in the 
m search in a minimum of time, and to select the articles biological sclences (zoology, botany, an- 
= which he wishes to purchase in reprint form. To receive thropology, psychology, agriculture and 


these abstracts he may subscribe to the Advance Ab- 
stract Sheets or to the Bibliographic Service Cards. 

The Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more abstracts, together 


forestry), available through the National 
Research Council, will be assigned by the 
Board of National Research Fellowships in 


with the price per reprint. Subscription rate is $3.00 the Biological Sciences for the academic 
per year. . ; year 1932-33 at two meetings, the first to 
also a be held about the first of February. Ap- 
0 the abstracts, the cards provide subject headings an er . - 
complete bibliographic The cards con- for this should be filed with the 
venient for filing and library records. Price, $5.00 per office of the Board by December 15th. The 
year, | second meeting will be held sometime in 
At regular intervals the abstracts are assembled and the spring. Appointments may be made 


published in book form with complete authors’ and 
analytical subject indices. Price, $5.00 per volume. 


Journal of Morphology and Physiology 


prior to the conferring of the doctor’s de- 
gree, to be effective upon the receipt of 


The Journal ef Comparative Neurology the degree within six months. Forms of 
The American Journal of Anatomy application and statement of conditions 
The Seclecy will be furnished on application by letter 
American Anatomical Memoirs or by wire to 
Journal of Physical 
olla Anatomica Japonica (Tokyo, Japan Th : 
ain Technology (Geneva, New York) esearc eliowsnl 
Ecological Monographs (Durham, North Carolina) ess 1 


Biological Sciences 

The Wistar Institute of Anatomy and Biology National Research Council, Washington, D. C. 

Thirty-sixth Street and Woodland Avenue 
Philadelphia, Pa., U. 8. A. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SECOND LAW OF THERMODYNAMICS 


A NEw theory which may explain why the physical 
world sometimes behaves unexpectedly has been outlined 
by Professor G. N. Lewis, of the University of Cali- 
fornia. The new system is called generalized thermo- 
dynamics. 

The science of thermodynamics, which has been so 
powerful in explaining large classes of physical phe- 
nomena, is inadequate in that it does not include those 
fluctuations from the condition of balance that actually 
oecur in the world. Professor Lewis, who is well known 
as one of the most important thinkers on the funda- 
mentals of science, has attempted to bring the known 
facts about fluctuations and the general laws of thermo- 
dynamics into one scheme. Though it is impossible at 
present to say what value the new theory has, scientists 
will study with interest this latest contribution to a basic 
question. Thermodynamics is the science of the broad 
relations between physical quantities which does not re- 
quire any special knowledge as to how substances are 
made up of atoms. It is fundamental in the scientific 
discussion of engines and motors, for instance. 

The second law of thermodynamics, which tells us that 
the world is becoming more and more mixed up as time 
goes on, has been given a new formulation by Professor 
Lewis in his paper. He claims that his is the first 
really valid statement of the law that will stand examina- 
tion in the light of the unexpected happenings which 
sometimes appear. Those unforeseen fluctuations, though 
regular to a certain degree, are nevertheless at variance 
with the regularities of thermodynamics. 

Thermodynamics tells us that a system of physical 
bodies isolated from others will steadily change towards 
a unique condition of balance or equilibrium. In point 
of fact the final condition is one in which the balance 
oscillates between states near the true balance. These 
fluctuations from the theoretical balance are such that 
ordinary thermodynamics can not inform us of them. 
Some time ago Professor Albert Einstein combined the 
first approximation given by thermodynamics with the 
Boltzman probability theorem and thus obtained a first 
solution of the problem. , 

Professor Lewis has now carried the question a step 
further. He expresses the crucial point of his new dis- 
covery as follows: ‘‘ All the laws of thermodynamics and 
of fluctuations may be shown to follow from a single 
cardinal postulate, which is essentially the following: 
If a given amount of some quantity such as energy or 
any form of matter is allowed to distribute itself be- 
tween two systems, so that by one observation we find 
a certain fraction of the total amount in the first system, 
and again, after a long time by a second observation we 
find a slightly different fraction, and so on until the 
statistical rules governing the observations have been 
aseertained—then these rules are independent of the 
mode of communication between the two systems.”’ 


THE TUBERCULIN TEST 


Iowa farmers who have carried their objection t) 
tuberculin testing of their cattle almost to the point of 
armed rebellion have permitted themselves to become 
excited over a misunderstanding, and to a certain extent 
over deliberately spread misinformation. Such is the 
opinion expressed by scientists at the U. S. Department 
of Agriculture at Washington. 

Tuberculin never does a healthy cow the slightest 
harm, declared Dr. M. Dorset, chief of the biocheni 
division of the Bureau of Animal Industry, in an inter. 
view given to a representative of Science Service. It 
does not even hurt a tuberculous animal, but merely 
shows that she has the disease and ought to be slaugh- 
tered in the interests of community health. Claims t 
the contrary, he indicated, are the results either of lack 
of information as to its real nature or of hostile propu- 
ganda. Tuberculin is essentially the clear, sterilized 
fluid derived from broth cultures of the tuberculosis 
bacillus, he said. It is entirely free of tubercle bacilli 
and of harmful bacteria of all kinds. 

The test is administered in a way that will cause no 
discomfort to healthy animals and only a minimum to 
sick ones. A single drop of the fluid is injected into 
the thin skin on the under side of the tail. After from 
forty-eight to seventy-two hours this point of injection 
If the animal is healthy, no trace of the 
If there is a small, in 


is examined. 
injection will then be found. 


flamed lump, it is judged due to the reaction of the § 


tuberculin upon the animal’s tissues which have bee 
made hypersensitive by the presence, somewhere in the 
body, of tubercular infection. 

The fluid used by the testing officers is essentially the 
same as that used in determining whether or not a human 
patient has tuberculosis, Dr. Dorset said. In fact, 
tuberculin was originally made in the hope that it woul 
be a cure for tuberculosis, and when it was found that it 
could not do that it was also learned that it could be 
made very useful as a sensitive agent in diagnosis. 


The work of tuberculin testing of cattle all over the] 


country is carried on cooperatively by the U. S. Depart 
ment of Agriculture and the various state governmet's 
Field men representing both the department and the 
states work together, and both federal and state fun! 
are used in reimbursing farmers for cattle which it # 
found necessary to have killed. There have been sol 
lawsuits against the official bodies concerned by ‘* 
believers in the efficacy of tuberculin testing, but these 
have all been decided in favor of the Department 
Agriculture and of the states. Hitherto no resistant 
by force has been offered, and department officers fee! 
sure that the work of testing will be carried on after 
the present flare-up in the Mid-west has been peacefully 
settled. 
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BIOLOGICAL and NATURAL 


HISTORY MATERIAL 
4) Zoological Groups 
Embryological Slides 
Botanical Life Histories 


Drosophila Cultures 


Catalogs on request: Address 


MARINE BIOLOGICAL LABORATORY 


Supply Department 
Woods Hole, Mass., U. 8. A. 


Use — | 


Needle- Valves 


Instead of Plug-cocks 


on your pipe-lines. No 
lubricant to dry, there- 
fore not apt to leak 
even after long service. 
They save power and 
hold vacuum. 


“= Ask for Folder CV. 


22 Albany St., 
New York City 


ke Inc. 


“POSTLIP” 


(No. 633 Mill) 


ENGLISH FILTER PAPERS 


Manufactured in 
ANNUALLY INCREASING QUANTITIES 


for upwards of 50 years. 


White and All sizes in 


Grey Plain, Squares, 
Antique, Circles, and 
Folded 
Filters 
and Rolls made 
Embossed to order. 


Pure Filterings for Laboratory 
Work and in quantities for all 
industrial purposes 


See Report of TESTS made by The 
National Physical Laboratory, a copy 
of which will be sent on application, 
together with free samples if required. 


EVANS, ADLARD & CO., Ltd. 
POSTLIP MILLS, 


WINCHCOMBE, CHELTENHAM, ENGLAND. 


Biological Supplies 


Preserved Material 
Living Specimens 
Apparatus 

Museum Preparations 
Skeletons 

Microscope Slides 


The Sign of the Turtoz 
Pledges Absolute Lantern Slides 


Satisfaction Jewell Models 
Write for catalogs 


General Biological Supply House 


Incorporated ] 
761 E. 69th Place, Chicago, Illinois 


SPECIAL SALE 
G-M 1281 


PHOTOELECTRIC RELAYS 


at 25% discount to dispose of present limited 
stock. Write for further information. 

G-M LABORATORIES INC. 

1735 Belmont Ave., Chicago 


Well established London firm desires to hear 
Sieg W developments in Scientific, Optical and 
Hlectrical laboratory and works equipment, with 
ody creating a vigorous demand in Great 


Write to W. Edwards & Company, Allendale Road, 


NEW (15th) EDITION OF 
THE MICROSCOPE 
By SIMON HENRY GAGE 


Revised throughout, and a wholly new chapter on 
the Ultra-Violet Microscope. Price $4.00. 


THE COMSTOCK PUBLISHING CO., Ithaca, N. Y. 


HigSpeed MIXERS 


Clamp to any tank, operate from light cir- 
cuit, mix all liquids, maintain even temper- 
Also ature baths. Thousands used in sizes for 
Filters, 1 to 50,000 gallon tanks. 

Glass- Write for Catalogue 


rind ALSOP ENGINEERING CO. 


Tanks 39 West 60th St., New York 


Field Equipment for Engineers, 


‘tmark Hill, London E. 5, England. 


Explorers, Hunters, Travelers 


Scientific Instruments; Packing Equipment; 
Skis; Firearms; Clothing; Fiala Pat. Sleep- 
ing Bags; Optical Instruments; Astronomic 
Telescopes; Range Finders; Binoculars. 
Paulin Altimeters. Write for Catalog “A” 


FIALA OUTFITS 
47 Warren St., New York 


NEW LISTS FINE SHELLS 


A Generic List of recent Mollusca cover- 
ing 34 sheets has just been issued and will 
be mailed to those interested. Nothing quite 
like it in existence. Also 5 sheets covering 
books on Conchology. Will quote prices on 
any Mollusca desired from any part of the 
World. Largest scientific stock in existence. 


WALTER F. WEBB 
Rochester, N. Y. 


202 Westminster Road 
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THE STUDY OF IDENTICAL TWINS 


WANTED: Identical twins who have been reared apart, 
for purposes of scientific investigation. 

A great service would be rendered to science by any 
one who could give information about such twins, Pro- 
fessor H. H. Newman, of the University of Chicago, 
stated in a radio talk presented recently under the aus- 
pices of Science Service over the Columbia Broadcasting 
System. ‘‘Identical twins are those twins that look so 
much alike that they are often mistaken for each other,’’ 
Professor Newman explained. ‘‘When they are babies 
one sometimes gets two baths and the other none, and 
when they are grown up even their best friends call one 
by the name of the other.’’ Such twins have identical 
heredities, and consequently when reared apart make 
excellent material for study of the old problem of 
whether nature or nurture has more effect on the indi- 
vidual. 

‘‘Tdentical twins are of peculiar scientific interest, for 
they are the product of the symmetrical division of a 
single embryo, derived from a single fertilized egg,’’ ac- 
cording to Professor Newman. - ‘‘Such a fertilized egg 
typically develops into a single individual with a body 
composed of two nearly symmetrical halves. A pair of 
identical twins starts out to become an ordinary single 
individual with right and left symmetrical halves, but 
some delay or some hitch in the developmental process 
causes the right and left half embryos to separate and 
each half to grow into a whole individual.’’ 

Identical twins are always of the same sex in a pair 
and have the same or nearly the same eye color, hair 
color, skin color, nearly the same irregularities in their 
teeth, nearly the same finger-prints, nearly the same 
shapes of ears, nearly the same features, body build, ete. 

‘‘There is an old problem that badly needs solu- 
tion, namely, which is more important in the development 
of an individual, differences in heredity or differences in 
the environment,’’ Professor Newman said. ‘‘If we 
could find two individuals with exactly the same heredity 
and rear them under different environments we could 
conclude that the extent to which they remain similar 
is a measure of their heredity and the extent to which 
they become different under different environments is a 
measure of the effectiveness of the environment in pro- 
ducing differences. It is in just this connection that 
identical twins come to our aid, for they represent for 
each pair two individuals with identical heredity. 

‘*So far we have studied five cases of identical twins 
reared apart. The results indicate that the environ- 
ment very distinctly modifies some physical characters 
such as weight, general health, etc., but does not alter 
others such as eye color, hair color, teeth and features. 
The environment profoundly modifies those characters 
described by the terms intelligence and personality. 
After full credit is given to the modifying effect of en- 
vironment, the fact stands out sharply that hereditary 
resemblances remain most strikingly close. 

‘*T earnestly wish we could find and study about five 
more eases such as these. If we had ten cases and they 
were as consistent as those already studied, we might be 
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able to arrive at some very definite conclusions as to tj, 
relative effects of heredity and environment in progy. 
ing human differences.’’ 

Any one knowing of cases of identical twins reaya 
apart was urged to write directly to Professor Newma 
at the University of Chicago. 


MEDICAL ADVERTISING 


A CHANGE in the twenty-century-old code of ethic 
which now governs medical practice was suggested 3 
the recent meeting of the American College of Surgeon 
by its newly-installed president, Dr. Allen B. Kanayel 
professor of surgery in Northwestern University Medic)! 
School in Chicago. 

‘*When we see the exploitation of the poorly informe 
public by charlatans and medical hi-jackers, we mut 
meet with constructive suggestions the desire of ethic 
institutions and public-spirited organizations to eradi. 
cate this evil, must realize the distinction between ai. 
vertising for personal and selfish ends and that for the 
education and welfare of our people, must acknowledg 
that the principle of protection of the public for whic 
our code was established may be better served by some 
change in our conception of the application of ou 
rules,’’ Dr. Kanavel declared. 

Minds free from ‘‘ guild arrogance, guild complacency 
and guild fundamentalism’’ are needed to solve the 
problem of giving the public competent medical service 
at a price it can afford to pay, Dr. Kanavel pointed out 

‘There is some justification for fundamentalism i 
social concepts but none in science,’’ he declared. ‘‘Cor 
tract practice is probably the most important question 
confronting us to-day,’’ he said in discussing scheme 
for solving the problem of medical economics. ‘‘It be 
hooves us to give careful consideration to this so-called 
organization of individuals, industry and institutions tv 
employ incompetent individuals for service.’’ 

He also suggested better cooperation between the pul: 
lic and the physicians. ‘‘A knowledge of the attain 
ments of modern scientific medicine must not be tle 
peculiar birthright of the physician but must become 4 
part of the common heritage of the everyday citizen,” 
he commented. ‘‘Far from resenting the inquiry of tl 
public as to our aims and ideals, we must welcome tlt 
association of the constructive mind of the well-informed 
layman in the solution of the great problems and tlt 
application of our discoveries to the benefit of mar 
kind. ’’ 


THE CONCENTRATION OF THE SUN’S RAYS 


A HUGE ‘‘ burning glass’’ made of nineteen lenses each 
two feet in diameter, as well as nineteen smaller 00 
will soon be in operation at the new Astrophysical Lab 
oratory of the California Institute of Technology. Wi! 
its aid, it is hoped, temperatures as high as those in‘ 
sun-spots, around 10,000 degrees Fahrenheit, will be at 
tained, and astronomers will be able to study at ¢l0* 
range how various substances behave when so heated. 

The new instrument has been developed by Dr. J ohn A 
Anderson, of the Mount Wilson Observatory, who 0% 
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_ RECENT SCIENTIFIC BOOKS 
which by arrangement with The Science Press are offered by 
G. E. STECHERT & CO., 31 East 10th St., New York 
to which firm orders should be addressed 


MATHEMATICS—PHYSICS 
Ergebnisse der exakten Naturwissenschaften. Vol. X. 
118 ill. pp. ii+452. $9.02. 
Fowler, R. H. Statistische Mechanik. Ill. 594 pp. 


$8.64. 
Kommerell, V. Theorie der Rawmkurven und krummen 
Flaechen. 4th ed. Vols. 1-2. Ill. 400 pp. $4.80. 
Kowalewski, G. Einfwehrung in die Theorie der 
Kontimiierlichen Gruppen. 396 pp. $6.24. 
Kronecker, Leopold. Werke. Ed. Hensel. 
$5.28. 

Mathesis. Beitrage 2. Weiterbildg. d. Mathematik u. 
verwandter Gebiete i. Sinne d. Geisteswissenschaft. IIl. 
260 pp. $2.04. 

Piccard’s Forschungspflug in d. Stratosphaere. Verlauf 
d. Stratosphaerenfluges u. dessen wissenschaftl. Ergebnis. 
Mit Beiter. v. Prof. Piccard & Ing. Kipfer. 18 plates. 
128 pp. $4.80. 

Ranke, Otto. Die Gleichrichter-Resonanztheorie. Eine 
Erweiterung d. Helmholtzschen Resonanztheorie d. 
Gehoers durch physik. Untersuchung d. Fluessigkeits- 
schwingungen in d. Cochlea. Ill. 89 pp. $1.20. 


Vol. IIT. 2. 


ASTRONOMY 


Freundlich, v. Klueber & v. Brunn. Ueber die Ablen- 
kung d. Lichtes im Schwerefeld d. Sonne. Beobachtungs- 
resultate mit d. 8.5m Horizontal Doppelkamera. 
Einzelausg. 12 plates. 61 pp. $3.36. 

Geschichte des Fiasternhimmels, enthaltend die Ster- 
noerter der Kataloge des 18. und 19. Jahrhunderts. Ed. 
by the Preuss. Akad. d. Wiss. Abt. I: Der noerdl. 
Sternhimmel. Vol. 15: 14h Rektascenscion. pp. xiv+ 
141. $8.64. 

Meteorologisches Taschenbuch. Ed. by F. Linke. 
1.1931. pp. xi+316. $3.60. 

Otta, Rudolf. Das Leben der kleinsten Gebilde unserer 
naechsten Umgebung in d. unsichtbaren Welt. Ein 
Beitr. zur Loesg. d. Weltraetsel. 40 ill. 123 pp. $1.44. 
Milne-Thompson, L. M. Die elliptischen Funktionen 
von Jacobi. 5 stellige Taf. mit Differenzen, von sn u, 
en u, dn u mit d. natuerl. Zahlen als Argument, nach 
Werten von m (k?) rangiert, nebst Formeln u. Kurven. 
69 pp. $2.52. 


Ausg. 


CHEMISTRY AND CHEM. TECHNOLOGY 
Baumwollspinnerei. (Technologie d. Textilfasern IV. 
ZA, a. b.) 

4) Maschinen f, a. Gewinng. u. d. Verspinnen d. Baum- 
wolle, by Glafey. 340 ill. 254 pp. $9.36. 


b) Praxis d. Baumwollspinners, by Bruecher. 
Pp. vili+413. $13.92. 
Bergmann-Gnamm-Vogel. 
Jerbstoffen. Gerbmittel u. Gerbverfahren. 
165 ill. pp. xi+571. $13.44. 

Franck, Makkus & Janke. Der Kalkstickstoff i. Wis- 
senschaft, Technik u. Wirtschaft. Ed. by Grossmann. 
Pp. Xv +213. $3.84. 


343 ill. 


Die Gerbung mit Pflanzen- 
139 plates. 


Herrmann, Paul. Laboratoriumsbuch fuer die Zucker- 


Fabrikation, 31 ill. pp. vili+ 158. $2.28. 


CHEMISTRY AND CHEM. TECHNOLOGY— 
Continued 


Lehmann, Erich. Lehrbuch der anorganischen Chemie 
fuer Studierende der Landwirtschaft, der Forstwirtschaft 
u. d. Gartenbaues. 16 textill. pp. viili+248. $3.02. 


Ley, Hermann. Die neuzeitliche Seidenfaerberei. 
Handb. f. d. Seidenfaerbereien, Faerbereischulen u. 


Faerbereilaboratorien. 2nd ed. 61 textill. pp. v +241. 
$4.32. 
Martiny, Paul. JLaboratoriwmsbuch fuer die kolori- 


metrische Wasseruntersuchung. Ill pp. vit+73. $1.63. 


Mayer, Albert. Chemical Dictionary. Vol. (I: English- 
German-French. 943 pp. $18.00. 


Piatti, L. Dampfdrucke binarer Gemische wu. ihre 
Bedeutung fuer die Absorption Fluechtiger Stoffe. Ill. 
53 pp. $1.15. 


Schwalbe, Hellmuth. Die Bereitung des Papierganz- 
stoffes. 283 ill. pp. viii+464. (Technik u. Praxis 
d. Papierfabrikation, Vol. I. 2) $6.72. 


Taschenbuch fuer Parfuemerie und Kosmetik, ed. 
Davidsohn, Rietz. Jg.1. 1931. Ill. 340 pp. $3.00. 


Wagner, Hans & Hoffmann, G. Vergleichende Unter- 
suchungen ueber Substrat- und Verschnittfarben. Ill. 
35 pp. $1.56. 


Wuestenfeld, Hermann. Trinkbranntweine und Likoere, 
thre Herstellung, Untersuchung u. Beschaffenheit. 145 
ill. pp. xvii+505. $7.20. 


GEOLOGY AND GEOGRAPHY 


Biese, Walter. Ueber Hoehlenbildung. Ed. by the 
Preuss. Geolog. Landesanst., Berlin. Pt. I: Entstehung 
d. Gipshoelen am suedl. Harzrand u. am Kyffhaeuser. 
Ill, 71 pp. $1.44. 


Festband Reinhard Brauns. Zum 70. Geburtstage (20. 


Aug. 1931) Ed. by Schneiderhoehn. Ill. pp. xxvi+ 
850. $20.40. 
Haberfelner, E. & Mueller, H. Bulgarische Kohle. 


Beitraege z. Kenntnis, ihrer Geologie u. Wirtschaft. Il. 
pp. iv+132. $4.32. 


Hassinger, Hugo. Geographische 
Geschichte. 331 pp. $2.64. 


Herrmann, Albert. Die Erdkarte der Urbibel. Mit 
e. Anh. ueber d. Tartessos- u. Etruskerfrage. Ill. 203 
pp- $3.60. 

Kluepfel, Walter. Stratigraphie der Weserkette. 
(Oberer Dogger u. Malm unter bes. Beruecks. d. Ober- 
oxford, Pts. 1-2) Ed. by the Preuss. Geol. Landesanst., 
Berlin. 422 pp. $4.32. 


Koeppen, W. Grundriss der Klimakunde. 
pp. xii+ 388. $2.88. 


Matern, Hans. Das Oberdevon der Dill-Mulde. Ed. by 
the Preuss. Geolog. Landesanst., Berlin. Ill. $2.16. 


Mecking, Ludwig. Japans Haefen, ihre Beziehungen 
zur Landesnatur u. Wirtschaft. Il. 616 pp. $7.20. 


Samoilovitch, R. Der Weg nach dem Pol. 60 ill. 38 
pp. $1.56. 


Grundlagen der 


2nd ed. Iil. 
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nated the general design of the lenses, and Russell W. 
Porter, who worked out the practical details of a mount- 
ing for the instrument, so that it can follow the sun as 
it moves across the sky. The sun’s light and heat first 
fall on the nineteen two-foot lenses, which, by themselves, 
would bring the rays to a focus at points twelve feet 
away. A set of eighteen mirrors reflects each beam to 
the center, where it meets the other beams. Before 
reaching the center, however, each beam passes through 
a smaller lens, seven inches in diameter, which concen- 
trates it still further. The beam from the center two- 
foot lens passes directly into the second lens without re- 
flection from a mirror. 

At first, the large beam of sunlight which supplies the 
whole battery of lenses is ten feet in diameter, but at 
the final focus of the instrument it is reduced to an area 
the size of one’s little fingernail, so that the energy is 
concentrated about 200,000 times. The material to be 
studied will be placed in an evacuated glass bulb, made 
large enough not to be melted by the intense heat. As 
the material vaporizes under the temperature—and no 
substance is known which will withstand it—it will give 
off light, which will pass into an adjacent dark room, 
where it can be analyzed by powerful spectroscopes. 

The erection of the new Astrophysical Laboratory, of 
which the solar furnace will be part, is one of the steps 
in a new program being undertaken at the California 
Institute of Technology, in studying the phenomena that 
occur in the heavens. The 200-inch telescope, double the 
size of any existing at present, which is now under con- 
struction, is part of the same program. 


SULPHUR FROM POPOCATEPETL 

For the first time in twenty years negotiations are 
going forward for the privilege of taking sulphur out 
of the crater of Mexico’s quiescent voleano, Popocatepetl, 
for commercial purposes. American interests are re- 
ported involved in the project. 

The last important concession obtained from Mexican 
authorities for this purpose was granted during the ad- 
ministration of Porfirio Diaz and was held by his friend, 
General Gaspar Ochoa. Ochoa’s operations were halted 
because of the revolution which broke out in 1910. 

In the past the sulphur has been hauled up to the top 
of the crater in a large basket, which was accomplished 
by means of a rope and pulley. Usually it is carried 
from the crater to Tlamacas down the mountainside on 
the backs of Indians. Burros have been the means used 
to transport the sulphur, which is in the form of brim- 
stone, from Tlamacas. 

It has been found necessary to grant Indians working 
in the actual crater two days’ leave between each day 
of work, because of the stifling sulphur fumes. The 
crater is three quarters of a mile wide and approxi- 
mately five hundred feet deep. In the center is a small, 
emerald-green lake. 

The brimstone which collects about the crater periodi- 
cally eatches fire, but only the surface of the brimstone 
burns. So-called eruptions of Popocatepetl within recent 
years have been proved by expeditions from the National 
University of Mexico to be nothing more than enormous 
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amounts of smoke from the burning brimstone. Sulphu 
has been taken intermittently from Popocatepetl since 
the time of the ancient Aztecs, who used it for medicing| 
purposes. Two of Cortez’ soldiers, in the sixteenth cep. 
tury, climbed to the crater and obtained sulphur for the 
purpose of manufacturing gunpowder. 


ITEMS 
RED vinegar that looks like clear Rhine wine, smells 
like pear oil and tastes like old whiskey, comes from the 
pulp of the coffee-berry. About 40 per cent. of the 
berry is bright red pulp, 9 per cent. of that sugar and 8 
per cent. tannins, Mr. F. W. Reise, chemist, says. Unripe 
mash made from the pulp contains acid, while overripe 
mash develops methanol from pectin. By-products have 
had little utilization. Coffee is the twin-seed of a cherry. 

like berry that grows on a bush. 


INSECTS are better subjects for use in vitamin tests 
than are the conventional white rats and other larger 
laboratory animals. This is the claim of Dr. M. D. 
Sweetman and Professor L. 8S. Palmer, of the Univer- 
sity of Minnesota, who have been trying out various 
foods on the larvae of a species of flour beetle. They 
gauge the insects’ reaction to a given diet by the time 
elapsing between their emergence from the egg and the 
end-point of larva-hood, when they become chrysales or 


pupae. 


A BOTTLE traveling ten miles a day in the water was 
the winner of a long-distance swim for bottles staged 
in Lake Michigan last summer by the U. 8S. Bureau of 
Fisheries. During the summer the steamer Fulmar, 
operated by the Fisheries Bureau, released 283 bottles in 
the lake, in an endeavor to determine the various surface 
tendencies of that important body of water. To make 
the investigation a success, it was necessary to depend 
upon the courtesy of the various bottle-finders in com- 
plying with a note inside asking that the bottle be re- 
turned to the bureau’s office at Ann Arbor with informa- 
tion as to the date and place where found. The winner 
of the bottle race, released at St. Joseph, Michigan, was 
found 20 days later at Sleeping Bear Point in Leelanau 
County, 200 miles away. The information thus being 
gathered concerning the currents of Lake Michigan will 
be of value to commercial fishermen along the lake as 
well as to navigation. 


Docs with mottled teeth, an endemic condition of the 
enamel produced by the presence of fluorine in drinking 
water, have been achieved experimentally by Dr. Mar 
garet Cammack Smith, of the department of home eco 
nomics at the University of Arizona. Six months ag? 
Dr. Smith completed her experiments with the drinking 
water at St. David, Arizona, and determined that fluorine 
in the drinking water at that place was responsible fot 
the existence of mottled teeth. At first the mottled 
condition was only produced experimentally in white 
rats, but now for the first time this condition has bee? 
given to the larger animals. The mottled condition ha‘ 
been produced after a six months’ feeding experiment. 


q 
4 
* 
Be j 
7 
a 
0 
t 
l 
} 
m 
to 
‘ 


NoveMBER 6, 1931 SCIENCE—ADVERTISEMENTS 


— 


Cuts Down 
Research Work 


RUE operating ease is an accom- 

plished fact with the new B & L 
Microscope GGBE. The worker’s mind 
and eyes, undisturbed by the mechanics 
of manipulation, are left free for persis- 
tent concentration. Significant improve- 
ments in construction are incorporated. 


Consider these four features: 
1. A NEW STAND of abso- 


lute rigidity and balance. 


2. THESTAGE: Completely 
mechanical. Can be racked off 
to accommodate petri dish or 


large specimen. Bi-directional adjust- 
ment heads in same plane, af side. 


3. A COMPLETE B&LSUBSTAGE 
4. BINOCULAR OBSERVATION 


gives the eye-ease so essential in pro- 
longed periods of study, plus the effect 
of stereoscopic vision showing specimen 
in relief. 


If you wish further information 
regarding this latest microscope 
development write Bauscn & 
Loms Opticat Company, 642 
St. Paul Street, Rochester, N.Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PROFESSOR WARBURG’S WORK 

CANCER, biological physics and the respiratory fune- 
tion of the blood are the three chief subjects of research 
by Professor Otto Warburg, of the Kaiser Wilhelm In- 
stitute for Biology, Berlin, who has just been awarded 
the Nobel Prize in medicine for 1931. Professor War- 
burg has made very important contributions in all three 
of these fields. 

His work on cancer has probably attracted most atten- 
tion. He showed that cancer cells have quite a differ- 
ent metabolism from ordinary tissue cells. They can 
get all the energy they need to live and grow and repro- 
duce from the breaking down of sugar. Unlike other 
cells, they do not need oxygen but can live without it, 
as some disease germs do. This does not mean that 
cancer is caused by germs, however. It is the suffoca- 
tion of normal cells by lack of oxygen that gives the 
cancer cells a considerable advantage in the competition 
of growth, according to Professor Warburg. 

Professor Warburg also investigated the photochem- 
istry of plant cells, that mysterious process by which 
the cells turn carbon dioxide and water into food in the 
presence of light. He measured very exactly the light 
absorbed by these green cells and compared it with the 
amount of carbon dioxide they used. He was then able 
to show a certain quantum relation between the two. 
This research of Professor Warburg’s was one of the 
first pieces of work in which biological physics was com- 
pared with the quantum theory. 

Other work of Professor Warburg’s has been in the 
field of blood chemistry. He demonstrated the constitu- 
tion and action of the ferment in the blood which con- 
trols the conveyance of the oxygen of the air from the 
lungs to the muscles and other tissues of the body. This 
substance, called the respiration ferment, was subse- 
quently made in the laboratory by Professor Hans 
Fischer, of Munich. 


ORIGIN OF THE PLANETS 

THaT the earth and its brother planets were born 
when the sun was struck a glancing blow by a passing 
star ages ago, was affirmed by Professor Willem de 
Sitter, Dutch astronomer and ‘‘universe maker,’’ in an 
address before the Washington Academy of Sciences and 
the Society of Sigma Xi. 

An actual collision between the wandering star and 
the sun instead of a near approach is favored by Pro- 
fessor de Sitter as the most plausible explanation of the 
way in which the sun obtained its whirling family of 
satellites. Dr. Harold Jeffreys, British scientist, sug- 
gested this collision theory of the planetary system’s 
origin, in order to explain the way in which the sun and 
the planets rotate on their axes. The idea that the 
planets were thrown out of the body of the sun by the 
attraction of another celestial body passing at a very 
short distance dates back to 1861. Professor de Sitter 
declared that the Laplace nebular hypothesis, which held 


sway for over a century, has now yielded to the collision 
theory of the origin of the solar system. 

‘*The first result of an encounter would be that 4 
filament of matter was drawn out from the sun towards 
the passing star,’’ Professor de Sitter said. ‘‘This 
filament, after the star had passed away, would break 
up into different fractions, some of which would be large 
and constitute the planets, while a considerable part of 
the mass of the filament would either fall back on to 
the sun or be dissolved into a medium of gaseous molecu. | 
lar constitution, which would in the course of time partly 
fall down on the sun and planets and partly be dissolved 
into space. 

‘*The effect of this medium on the motion of the 
planets would be to make the orbits circular as the result 
of friction. Those parts which would fall back on the 
sun would impart to the sun the momentum acquired 
from the passing star and thus produce the rotation of 
the sun in the same direction as the revolution of all the 
planets. The orbits of the planets would be very ellip. 
tical in the beginning and would only be reduced to 
circles gradually, due to the effect of the resisting 
medium and only at first perihelion passage in the ellip- 
tical orbit, the satellites would be drawn out from the 
planet by the action of the sun in the same way as the 
planets were drawn out from the sun by the star.’’ 

Professor de Sitter contended that this theory ex- 
plains all the major features of the solar system, lear: J 
ing only one difficulty, which is cleared up by assuming 
that the star actually collides with the sun. The actual 
collision would produce the rotation of the sun and the 
planets. 

THE EXPLORATION OF SPACE 

A ‘*Pauexozoic picture,’’ a photograph made with light 
which is supposed to have started toward the earth 3 
million years ago, was shown during a lecture at Prince 
ton University by Dr. Edwin P. Hubble, of the Mout 
Wilson Observatory. It was a photograph of the most 
distant nebula yet studied by astronomers, and it wa 
made with light that left the ‘‘island universe’’ on the 
fringe of known space at about a time when coal was 
in the making here on earth. 

The achievement of a giant telescope in amplifyim 
our knowledge of the material universe was depicted by 
Dr. Hubble in the Vanuxem lectures on ‘‘The Explor 
tion of Space.’’ Observational astronomy, once Cl 
cerned chiefly with the solar system, then with the stam 
in our Milky Way or galaxy, is now, he declared, eutét 
ing upon a third phase—the accurate description of tl 
extra-galactic nebulae. 

Thirty million of these, he estimated, lie within 3! 
million light years of our own galaxy. These thirt} 
million nebular ‘‘neighbors’’ are scattered through th® 
vast space more or less at random; but on the whl 
their distribution is homogeneous and isotropic, accor 
ing to the careful statistical study he has been ‘* 
ducting at Mount Wilson. The hundred-inch reflec” 
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McGraw-Hill Books 


Mantell’s INDUSTRIAL ELECTROCHEMISTRY 


By C. L. Mantell, Pratt Institute, Brooklyn, New York, Consult- 

ing Chemical Engineer. Chemical Engineering Series. 528 

pages, 6x9, 178 illustrations. $5.00 
This is a comprehensive treatment of industrial electrochemistry, emphasizing 
the technological importance of electrochemical processes and stressing their 
practical aspects. 


Wilson and Merrill’s ANALYSIS OF LEATHER 


_And Materials Used in Making It 


By John Arthur Wilson, President, John Arthur Wilson, Inc., 

Consulting Tanners and Chemists, Milwaukee, Wis., and Henry 

Baldwin Merrill, Chief Chemist, A. F. Gallun & Sons Corp., Mil- 

waukee, Wis. 512 pages, 6x9, 86 illustrations. $7.00 
This book gives in convenient form working directions for the analysis and test- 
ing of leather and all the more important materials used in leather making. 


Gillespie’s PHYSICAL CHEMISTRY 


An Elementary Text, Primarily for 
Biological and Pre-Medical Students 


By Louis J. Gillespie, Professor of Physicochemical Research, 
Massachusetts Institute of Technology; Formerly Fellow, Rocke- 
feller Institute for Medical Research; Then Biochemist, U. S. De- 
partment of Agriculture. International Chemical Series. 287 
pages, 54 x 8, illustrated. $2.75 
An elementary textbook on the principles and conventions of physical chemistry, 
emphasizing topics most important for the biologist and omitting or treating 
only briefly topics such as atomic structure, quantum theory, photochemistry and 


phase diagrams. 
Norton’s REFRACTORIES 


By F. H. Norton, Assistant Professor of Ceramics, Massachusetts 

: Institute of Technology. 594 pages, 6x9, 376 illustrations. $6.00 

This is a comprehensive treatise on the manufacture, testing and use of re- 

fractories. The basic principles involved in the various processes are carefully 

brought out and the most up-to-date methods of manufacture and testing are 
fully described, and illustrated with photographs of modern equipment. 


Z Kraus and Holden’s GEMS AND GEM MATERIALS 
| New Second Edition 


By Edward H. Kraus, Professor of Crystallography and Mineral- 

ogy and Director of the Mineralogical Laboratory, University of 

Michigan, and Edward F. Holden, Late Instructor in Mineralogy, 

University of Michigan. Second Edition. 260 pages, 6x9, 325 

illustrations. $3.00 
This book gives a comprehensive treatment of the forms, properties, formation, 
occurrence and characteristics of gems and gem materials. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


Penn Terminal Building 
370 Seventh Avenue New York 
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there can penetrate no farther into the depths of space, 
and speculative conjectures are our only guide at present 
when we consider what lies beyond the observational 
frontier, farther away than 300 million light years. 

The principle of the uniformity of nature, when ap- 
plied to this problem, may be interpreted in two ways, 
he suggested. The relativists usually assume that the 
homogeneity and isotropy of the observed region extend 
throughout the entire universe of space. But, as an 
alternative, it may be that, just as astronomers already 
have found a system of the planets and a system of the 
stars, so future observations with still larger telescopes 
may disclose a system of the nebulae. Long exposures 
with the greatest telescopes often bring out as many 
extra-galactic nebulae as stars. 


MEASUREMENT OF THE INTENSITY OF 
X-RAYS 

THE danger of burns during x-ray treatments has been 
greatly lessened, according to Dr. Lauriston Taylor, of 
the U. 8. Bureau of Standards, by the completion and 
final testing of apparatus designed to measure the in- 
tensity of x-ray doses. 

‘*Until now, no exact and uniform measurement of the 
strength of x-rays has been possible,’’ it is explained by 
Dr. Taylor, who has just returned from Europe with the 
primary x-ray standard which he designed for the United 
States. ‘‘Now a doctor may calibrate his apparatus 
to learn the intensity of his x-ray doses without the 
necessity of guesswork. He will not burn his patient, 
nor will he commit the worse crime, in cases such as 
cancer, of undertreating him.’’ There are two factors 
in x-ray treatment, the intensity and the penetrative 
power of the rays. The ray’s penetrative power de- 
pends on the shortness of its wave-length, longer waves 
having a burning effect. The intensity of the x-ray 
dose is more important, and it is this intensity which 
he can now measure. 

For three months Dr. Taylor experimented in European 
national standardizing laboratories, consulting foreign 
scientists and comparing his apparatus with theirs. Be- 
fore that he labored at his instruments in the U. 8. 
Bureau of Standards in Washington to construct a 
portable x-ray standard, finally building one which is 
so simple that he could take it with him, and so accurate 
and dependable that it is designated as the primary or 
final standard of the United States. This he compared 
with foreign instruments, drawing up with European 
scientists specifications for an international standard to 
remedy international confusion. This new apparatus is 
the only one in the world that completely satisfies these 
specifications, according to Dr. Taylor. 

Uncle Sam’s x-ray yardstick is in reality a small 
metal chamber into which x-rays are projected in a 
steady, uniform beam. When the rays pass through the 
air in this chamber they ionize the air, that is, set loose 
free electrons. This causes the air to become a partial 
conductor of electricity, which may be measured by an 
electric current and meters. The strength of this cur- 
rent depends on the strength of the x-rays. 

France, Dr. Taylor reports, had been comparing x-rays 
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with radium emission, but the x-ray intensity as thys 
measured varied with the ray’s wave-length. The 
English laboratories did not guarantee steady and yj. 
form transmission of the ray ~being gauged. The 
American apparatus does away with both difficulties, ang 
furnishes as nearly as possible a means for transmitting, 
maintaining and measuring a ray of uniform and stand. 
ard intensity, independent of all other conditions. Fo, 
this reason France, Egypt and several other countrie 
have adopted Dr. Taylor’s specifications outright, anj 
other countries have drawn up specifications which aj 
present his apparatus alone fits. ‘‘It is now up to the 
bureau,’’ Dr. Taylor affirms, ‘‘to find-a means for gaug. 
ing exactly the penetrative qualities of the various x-ray 
wave-lengths. The intensity of a ray used in medical 
treatment is but half the problem. Not until we have 
both standards can we eall our standardization work 
complete. ’’ 


THE USE OF DIESEL ENGINES 

Is the time ripe for oil-burning Diesel engines to take 
the place of the gasoline power plants under the hoods 
of America’s 27,000,000 automobiles? Even prominent 
automotive engineers give opposite answers to this ques. 
tion. Colonel George A. Green, vice-president in charge 
of engineering of the General Motors Truck Corporation, 
and Julius Kuttner, representing Oberhaensli Oil En- 
gines of Austria, clashed on the subject before the ua- 
tional transportation meeting of the Society of Auto- 
motive Engineers in Washington, D. C. 

Basing his conclusions on exhaustive comparative tests 
of one of the best heavy-duty Diesel engines now con 
mercially available and on a gasoline engine having a)p- 
proximately the same displacement, Colonel Green de- 
clared that the Diesel has not been developed sufficiently 
to be applied with success to automobiles in this country. J 
The chief operating disadvantages, he pointed out, are 
lack of rapid acceleration or pick-up and the giving of 
of a dense cloud of black smoke when running at ful J 
load, which precludes the operation of the engine ii 
crowded areas. Other reasons why Diesel engines woull 
not find a ready market were said to be higher first cos! 
and maintenance, greater weight and size, roughness of 
operation and noise. 

In the discussion which followed the presentation 0! 
Colonel Green’s paper, Mr. Kuttner showed engineering 
curves made up from comparative tests on six Dies¢! 
engines and six gasoline engines which, he said, indicat 
that the Diesels have greater acceleration than th? 
gasoline-burning engines. He suggested that Colon?! 
Green might have reached different conclusions had le 
run tests on a number of different engines. 

Colonel Green admitted that for heavy duty truck 0 
coach operation Diesels will be satisfactory, except for 
smoking, and will result in marked fuel economy ; but, ¢ 
said, those who ride must be satisfied with less acceleratio. 
Likewise the Diesel, with some other disadvantag® 
might be applied to passenger cars and trucks. But ! 
contended that Americans have become so used to ¢" 
with a quick getaway that they will not tolerate tho 
that are slower to speed up. ‘‘There is a splendid 9)” 
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VOLUME THREE 
COLLOID CHEMISTRY 


THEORETICAL 


AND APPLIED 


By Selected International Contributors 
Collected and Edited by 


JEROME ALEXANDER 
The most comprehensive and modern treatment of Colloid Chemistry in any Language ;— 


complete in four volumes. 


Volume III TECHNOLOGICAL APPLICATION —First Series of Papers 
Ready November 15th 


700 Pages 


45 Contributors 


$10.50 


CONTENTS 


Cohesion and Adhesion—J. W. McBain and J. 
Alexander; Some Practical Results of X-Ray Re- 
searches on Colloids—G. L. Clark; Wetting of 
Solids by Liquids—-F. E. Bartell; Spontaneous Dis- 
persion of Small Liquid Particles—N. Rashevsky; 
The Influence of Elasticity and Permeability on the 
Swelling of Two-Phase Systems—K. von Terzaghi; 
On the Rubber-like and Liquid-crystalline States 
of Matter, in Connection with the Classification of 
Crystals and Molecules According to Their Vectorial 
Fields—P. P. von Weimarn; Surface and Catalysis 
—E. F. Armstrong; Contact Catalysis—H. S8. 
Taylor; Adsorption by Silica Gel, Theory and Ap- 
plications—E. B. Miller; Colloid Factors in Water 
Supply—W. D. Turner and D. D. Jackson; Crush- 
ing and Fine Grinding of Quartz—L. Navias; 
Colloid Mills and Comminution Chemistry—aA. 
Chwala; Suspensoids and Their Electrical Precipi- 
tation—W. W. Strong; The Super-Centrifuge in 
Industry—E. M. James; Notes on Filtration, with 
Special Reference to Metafiltration—J. A. Pickard; 
The Flotation Process—G. H. Buchanan; Chemical 
Warfare—J. Alexander; Colloid Chemistry and Ge- 
ology—R. E. Liesegang; Colloidal Minerals—C. 
Doelter; Colloids in Glass—A. Silverman; Some 
Colloidal Properties of Sodium Silicate Solutions— 


Volume I 
THEORY AND METHODS 


W. Stericker; Porcelain and Allied Ceramic Bodies 
—L. Navias; Ceramic Refractories as Disperse Sys- 
tems—E. W. Washburn; The Colloidal Nature and 
Properties of Cements and Mortars—<A. B. Searle; 
The Colloidal State in Metals and Alloys—J. 
Alexander; Colloidal Conditions in Metal Crystals— 
W. Guertler; Colloid Systems in Metallography— 
C. Benedicks; On the Well-known Five Structures in 
Steel_K. Honda; The Réle of Surface Energy on 
the Equilibria of Iron and Iron Carbide—Yap, 
Chu-phay; The Properties of Thin Films on Metals 
—U. R. Evans; The Colloids and the Corrosion of 
Iron—J. N. Friend; Colloid Chemistry and Pe- 
troleum—A. E. Dunstan; Colloid Chemistry of Pe- 
troleum—J. C. Morrell and G. Egloff; Colloid 
Chemistry and Petroleum—L. Gurwich; The “Free 
Carbon” of Coal Tai—J. M. Weiss and C. R. 
Downs; Asphalt—F. J. Nellensteyn; Deflocculated 
Graphite—E. G. Acheson; Colloidal Fuel—L. W. 
Bates; Soil Colloids—J. di Gleria and F. Zucker; 
The Colloidal Chemistry of the Soil—R. Bradfield; 
Rapid Colloidal and Mechanical Analysis of Soils— 
G. J. Bouyoucos and M. M. McCool; The Colloid 
Chemistry of Wheat, Wheat Flour and Wheat Flour 
Products—R. A. Gortner. 


Volume II 
BIOLOGY AND MEDICINE 


976 Pages — 60 Contributors — $14.50 1020 Pages — 62 Contributors — $15.50 


NOTE 


Arrangements have been made to conclude the series with a Fourth Volume dealing with TECHNOLOGI- 
CAL APPLICATION—second series of papers, to be released in the early spring. This addition to the series 
'S necessary because of the tremendous importance of the material considered and the industries served. 


THE CHEMICAL CATALOG ComPANY, ING. 


419 Fourth Avenue 


New York, U. S. A. 


2 


| 
& 
« 
te 
| 
x 
| 
| 
| 
~ 
hy 
| 
| 


14 SCIENCE—SUPPLEMENT 


portunity for Diesels in aircraft and marine work,’’ 
Colonel Green said, ‘‘but further development is neces- 
sary before the Diesel engine can be satisfactorily ex- 
ploited in this country as an automotive power plant.’’ 


In his opinion, if the use of the Diesel becomes wide- » 


spread, the engine will lose one of its great advantages, 


namely, fuel economy, because the cost of the fuel would 


certainly inerease. 


USES OF PINE TAR OIL 


A POISON spray that cuts both ways, killing insects 
and checking the fungi that cause plant disease, has been 
made possible by the improvement of pine tar oil dis- 
tilled from ‘‘fat’’ stumps and old logs in the southern 
states. It has been made the subject of study by Dr. 
E. R. deOng, consulting entomologist of San Francisco. 

The light oil that comes off after wood turpentine has 
been distilled out of these forest waste products has long 
been known to possess insecticidal value. But it has 
hitherto been unsuited for general use on plants because 
it contained acids that poisoned the foliage and pene- 
trated into the deeper tissues, often causing death. New 
processes now eliminate the acids, making the oil harm- 
less to plants. The process is practicable on a commer- 
cial seale, Dr. deOng states. 

Pine tar oil can be used for carrying various insect 
poisons, and in itself has insecticidal properties. Fur- 
thermore, it dissolves the wax on leaf surfaces, pene- 
trating to the leaf tissue itself and carrying the dis- 
solved insect poisons into more intimate contact than can 
be achieved with the usual petroleum spray bases. And 
since it is more volatile than the petroleum derivatives, 
it evaporates before it does the foliage any harm. When 
used where slower evaporation is desired, it may then be 
combined with any petroleum fraction. 

A decided advantage claimed for pine tar oil as a 
spray base is its ability to carry in solution copper 
resinate, which is a compound of copper and resin, 
highly toxie to disease-producing fungi. Here again the 
ability of pine tar oi! to dissolve the waxy covering on 
leaves comes into play, making it possible for the fungi- 
cide to reach the tiny accidental cracks and the minute 
breathing pores through which fungi usually gain en- 
trance to the leaf. 


ITEMS 


By shooting high-speed electrons into vapors of vari- 
ous organic substances, some new substances with larger 
molecules than the original ones have been formed at 
the University of Toronto by Professor J. C. McLennan 
and Dr. W. L. Patrick. Grain aleohol, methyl alcohol, 
formaldehyde, acetaldehyde and acetone, simple organic 
substances, were used in these experiments. Gaseous 
hydrogen, methane and carbon dioxides were formed by 
the later decomposition of the yellow complex compounds 
formed under the direct action of the rays. The 
initial clumping process, called ‘‘condensation’’ by 
chemists, is expected to assist in solving new problems 
of the structure of chemical compounds. Similar com- 
plex substances have already been formed by exposing 
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organic vapors to the bombardment of radium gamma 
rays. 


THAT the lumpiness of energy may be explained on 
purely mathematical grounds was suggested to the meet- 
ing of the American Mathematical Society at Columbia 
University on October 31 by Professor Edward Kasner, 
of Columbia, as a result of his studies of curves. An 
imaginary or complex mathematical curve, Professor 
Kasner said, has a peculiarity that a piece of it can 
never be made like a straight line, no matter how short 
a piece is taken. Professor Kasner studied the ratio 
between the length of a straight line cutting such a curve 
when the length of the piece cut off is made smaller and 
smaller, and found some curious things. In ordinary 
curves this ratio is one, but in the special cases consid- 
ered by him the ratio can have only discontinuous values 
less than one, such as 0.94, 0.86, 0.80, ete. These values 
become realized when electrons are assumed to shoot out 
with the velocity of light and measurements are made 
in the space of Minkowski and Einstein. Jerkiness of 
this kind reminds one of the things observed in the 
quantum theory. Professor Kasner suggested that there 
may be some relation between the mathematical fact and 
the physical quantum laws. 


AN asteroid discovered by Dr. K. Reinmuth, of the 
K6nigstuhl Observatory at Heidelberg, has attracted the 
attention of astronomers because of its unusual motion. 
With an average of three such discoveries every week, 
one has to be unusual to attract more than a passing 
interest. The new body, designated as 1931RA, is mov- 
ing at a very slow speed through the sky. It would take 
nearly five days to travel the diameter of the full moon. 
Astronomers at the Rechen-Institut at Berlin, which 
keeps track of the asteroids, believe that this slow motion 
is due either to the fact that the new body is among 
the most distant, or else that it is moving with almost 
the same speed as the earth. In either event, the body 
is interesting, so astronomers have been asked to observe 


it further. 


THE ease of a native child who developed rat-bite fever 
after being bitten by a rat has been reported by Ana 
Vazquez-Colet, of the Bureau of Science, Manila, to the 
Philippine Journal of Science. The disease has been 
known for a long time in China and Japan and a few 
cases have been reported in the Philippines, but this is 
the first time that the organism causing it, Spirocheta 
morsus muris, has been found in a case here. Tlie 
patient, a girl four years old, was bitten on the fore: 
head by a rat while in bed. The bite healed, but 4 
week later she developed fever and the skin around the 
healed bite became swollen and red. The fever cameé 
and went, with periods of about two days in betwee! 
when there was no fever. She was brought to the 
Bureau of Science for Pasteur treatment. A few drops 
of blood and some bits of tissue were obtained from the 
forehead near the bite, and the organism causing the 
disease was discovered in examination of these spe" 
mens. The child recovered after about six weeks. 
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Books of special interest to doctors .. . 


Medicine, 
Science, 


and Art 
Studies in 
Interrelations 
By ALFRED E. COHN 


‘‘Perhaps the book’s most in- 
teresting essay, that on ‘The 
Difference between Art and 
Science in their Relation to 
Nature,’ is especially distin- 
guished for the pace and 
elegance of its logic, its clean 
and well-regulated prose, its 
at once cautious and rela- 
tively novel findings.’’—New 
York Evening Post. 


Other titles are: 


The Development of the 
Harveian Circulation. 


Purposes in Medical Re- 
search. 


Medicine and Science. 


Physiology and Medicine. 
The Hierarchy of Medicine. 


$4.00 


THE MEDICAL 
ECONOMICS SERIES 


Paying Your 
Sickness Bills 


By MICHAEL M. DAVIS 


The costs of being sick are here scruti- 
nized; the ways of meeting them—charity, 
sliding-seale charges, taxation, insurance 
—evaluated, and a plea made for further 
experimentation with an improved form 
of group insurance as the most equitable 
solution for both doctor and patient. 


$2.50 


| €. 
Medical Administration 
of Teaching Hospitals 


By EMMET B. BAY 


A comparative study of nineteen import- 
ant teaching hospitals. ‘‘. . . The book 
is essential to those engaged in various 
fields of medical administration and may 
be read with profit by physicians desiring 
to understand how organization may 
contribute to the effectiveness of their 
own efforts. . .’’—Journal of the A. M. A. 


closely analytical study... 
fresh and stimulating.’ ’—Lancet. 
$2.00 


The Public’s Investment 


in Hospitals 
By C. RUFUS ROREM 


‘*This work will go a long ways toward 
helping those of us in the hospital field 
to solve our financial and accounting 
problems. There has been a long felt 
need for such a book... .’’—F. D. 
Coffey, Comptroller, Provident Hospital 
and Training School. 


$2.50 


Order of Birth, 
Parent-Age, 
and Intelligence 


By L. L. THURSTONE aAnp 
RICHARD L. JENKINS 


An analysis of 10,000 case 
histories of the Institute for 
Juvenile Research, Chicago, 
and an extensive review of the 
literature on the problems in- 
vestigated. ‘‘... among the 
results of especial interest to 
clinical psychologists may be 
cited two: that the first born 
are more likely to be problem 
children than are their broth- 
ers and sisters, and that the 
sex of the next older or 
younger child apparently in- 
fluences behavior adjustment. 
The results of the study are 
succinctly summarized. . .’’— 
Psychological Clinic. 


‘¢. . . The material is well or- 
ganized, and the tables are ex- 
cellently arranged.’’—Ameri- 
can Journal of Diseases of 
Children. 


$3.00 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


NEW SYNTHETIC RUBBER 

THE impending commercial production of rubber by 
E. I. du Pont de Nemours and Company, at a New Jersey 
plant, using coal, limestone, salt and water as raw mate- 
rials, recalls the frantic and partially successful efforts 
of Germany’s chemists to make synthetic rubber during 
the war. Cut off by the blockade from the plantations, 
Germany perfected a very similar process to that recently 
devised in Wilmington, Delaware, by the du Pont chem- 
ists, Mr. F. B. Downing, Dr. W. H. Carothers and Mr. 
Ira Williams. But cost was no barrier to the Germans 
when crude natural rubber was unobtainable, whereas 
the new American synthetic product, claimed to be in 
some respects superior, will have to compete with nature’s 
efforts at six cents a pound. 

Dr. A. von Weinberg, of the German dye trust, pre- 
dicted in 1928 that synthetic rubber ‘‘ would soon appear 
on the world markets as a commercial commodity, equal 
to natural rubber and cheaper in cost.’?’ The world is 
still waiting for the fulfilment of this prediction. 

Fifteen years before this, just before the world war, 
the eighth International Congress of Applied Chemistry 
in New York City was enlivened by an acrimonious dis- 
cussion between Professor W. H. Perkin, of Manchester, 
England, and Dr. Carl Duisberg, of Leverkusen, Ger- 
many. The English chemist claimed that he and his 
assistants had succeeded in producing rubber from potato 
starch and that they could repeat their laboratory suc- 
cess on a commercial scale. This the German capped by 
exhibiting a pair of automobile tires which had run a 


_ thousand miles and which were made of synthetic rubber. 


Numerous patents have been taken out in the last 
twenty years for the artificial synthesis of rubber. All 
these patents cover two separate stages, the formation 
of a liquid hydrocarbon like ‘‘isoprene,’’ obtained when 
rubber is distilled in the absence of air, and processes 
for coaxing the isoprene or similar molecules to condense 
with one another to form a rubber-like network. The 
second process, known to the chemist as polymerization, 
was first carried out by a French chemist, Bouchardat, as 
long ago as 1882 and has been repeated in many other 
ways since then. 

In both the German war process and the du Pont 
process the first stage begins with production of the gas, 
acetylene, from calcium carbide by adding water. The 
acetylene is then combined with hydrogen and condensed 
to form a liquid called vinylacetylene closely related to 
isoprene, and that in turn is condensed to form chloro- 
prene and then rubber. 

The new du Pont product is claimed as superior to 
natural rubber in that it vulcanizes or hardens without 
the addition of sulphur, does not swell noticeably in 
gasoline and can be made to form a liquid similar to the 
tree latex, but superior in its ability to penetrate porous 
materials. A similar x-ray structure to natural rubber 
is found in the new rubber. 


Isoprene is most easily made from turpentine, which jt 
resembles chemically, but with turpentine costing about 
five cents a pound this is not practicable. It can algo 
be obtained as one of the products of the Bergius process 
for liquefying coal. Kansas corn was proposed in 1995 
by Professor James F. Norris, of the Massachusetts In. 
stitute of Technology, as a source of an isoprene substi- 
tute, methylbutadiene. In fermenting corn to form 
butyl alcohol, acetone is obtained as a by-product. The 
isoprene substitute is easily obtained from this. 

Dozens of different other methods have been devised 
for each of the various steps of the synthesis. Numerous 
‘*synthetic rubbers’’ resembling the natural product in 
more or less degree have been made by these methods 
from time to time, but none has survived the test of 
price, as has the chemist’s artificial indigo. 


THE BENDIEN CANCER TEST 

THE Bendien test for cancer, which was devised by 
Dr. 8S. G. T. Bendien, of Zeist, Holland, is still being 
investigated by leading British laboratories in the hope 
that a reliable method of early diagnosis may be avail- 
able to the medical profession, although Sir C. Gordon- 
Watson, chairman of the investigation committee of the 
British Empire Cancer Campaign, has just poured cold 
water on these hopes. The test is not at present being 
applied clinically, and the scientists working on it stress 
particularly the fact that it is not in any sense a cure 
or a treatment of cancer. + 

Sir Gordon-Watson’s opinion is that ‘‘although the 
preliminary results were encouraging, subsequent in- 
quiries have failed to justify the early promise, and 
Bendien’s method of diagnosis for malignant disease can 
not at the present time be accepted as reliable.’’ All 
hope is not lost, however, and Dr. Alfred Piney, of the 
London Cancer Hospital, is continuing his investigation 
of the method. 

When Dr. Bendien’s test came to the attention of 
British medical authorities, the British Empire Cancer 
Campaign sent Dr. Piney, its secretary, to investigate. 
He carried 38 tubes of blood. Among them were bloods 
of many ailing patients, some suffering from diabetes, 
some from rheumatism, and a few from cancer. A few 
tubes contained the blood of healthy normal people. 
Dr. Bendien tested these blood-serum sampies and when 
his findings were compared with the sealed diagnoses of 
the physician who collected the blood samples, they were 
found to correspond in every instance where cancer was 
involved. 

Dr. Bendien’s test consists of two parts, one chemical 
and the other spectroscopic. In the chemical test twenty 
tubes containing equal amounts of serum are treated 
with sodium vanadate in acetic acid solution of varying 
strength and hydrogen-ion concentration, and the tur 
bidity or flocculation produced is carefully noted. With 
normal serum the flocculation begins in the sixth tube. 
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Naturalist’s Pocket Microscope and Dissecting Kit 


New Complete Compact 
For field or desk use. Contains an excellent compound lens 
of large size and high magnification (8x) which springs to 
position when case is opened; scalpel and forceps of surgical 
steel; and glass object slide with clamps. Finest workman- 
ship and finish. Ideal for the naturalist, scientist or student. 


CLOSED 


PRICE, with Symmetrical Doublet Lens _ 
With Triple Achromatic Aplanat Lens nn... 


Made by 


KOLLMORGEN OPTICAL CORPORATION 


767 Wythe Ave., Brooklyn, N. Y. 


$7.50 


Sent Postpaid on Receipt of Remittance 


PRECISION BINOCULARS 


Made with the accuracy of fine scientific instruments. 
Ample range of magnifications, bright clear field; 
compactness; freedom from color aberration. 


For information write 


BAUSCH & LOMB OPTICAL CO. 
632 St. Paul St., Rochester, N. Y. 


HgSpeed MIXERS 


Clamp to any tank, operate from light cir- 
cuit, mix all liquids, maintain even temper- 
ature baths. Thousands used in sizes for 
1 to 50,000 gallon tanks. 


Also 


Filters, 
Gless- Write for Catalogue 
ALSOP 


Field Equipment for Engineers, 
Explorers, Hunters, Travelers 
Scientific Instruments; Packing Equipment; 
Skis; Firearms; Clothing; Fiala Pat. Sleep- 
ing Bags; Optical Instruments; Astronomic 
Telescopes; Range Finders; Binoculars. 
Paulin Altimeters. Write for Catalog “A” 


FIALA OUTFITS 
47 Warren St., New York 


NEW LISTS FINE SHELLS 


A Generic List of recent Mollusca cover- 
ing 34 sheets has just been issued and will 
be mailed to those interested. Nothing quite 
like it in existence. Also 5 sheets covering 
books on Conchology. Will quote prices on 
any Mollusca desired from any part of the 
World. Largest scientific stock in existence. 


4 WALTER F. WEBB 
202 Westminster Road Rochester, N. Y. 


SOUTHERN BIOLOGICAL SUPPLY CO., Inc. 
517 Decatur St. 
is New Orleans, La. 
» Living and Preserved Biological Specimens of all Types 
for the Laboratory Museum or Research, especially 
Southern or Louisiana Forms. 
Specialists in Amoeba Cultures, Giant Bullfrogs, 
Alligators, etc. 


VISITRON 
PHOTOELECTRIC CELLS 
for SCIENTIFIC RESEARCH 
These cells are noted for their high sensi- 

tivity and long life. 
SEND FOR BULLETIN 119 


GM LABORATORIES |NC 


31a Belmont Ave. Chicago, U. 8. A. 


BIOLOGICAL and NATURAL 
Peay HISTORY MATERIAL 


Zoological Groups 
Embryological Slides 
Botanical Life Histories 


Drosophila Cultures 
Catalogs on request: Address 


MARINE BIOLOGICAL LABORATORY 


Supply Department 
Woods Hole, Mass., U. 8. A. 


Scorpion 


Cross-Fire 


For working Pyrex and quartz glass; sealing 
off ; brazing, ete. 

It uses city gas, with oxygen. Models also for 
natural gas, hydrogen, or acetylene, with oxygen. 

The arms are flexible and the flames are adjust- 
able. A laboratory necessity. 


One of the Hoke oxy-gas burners. 
Ask for folder JS. 


Your dealer or Ho a Inc. 
22 Albany St., New York City 
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With serum from patients suffering from cancer, tuber- 
culosis and one or two other diseases, flocculation takes 
place in earlier tubes. To distinguish between those ail- 
ments, Dr. Bendien dissolves the precipitate from the 
chemical test in a 2 per cent. sodium bicarbonate solu- 
tion and measures, by means of a spectrograph, its power 
to absorb ultra-violet light. It is stated that this ‘‘ab- 
sorption spectrum’? differs, according to the type of ail- 
ment, and Dr. Bendien claims that he can in this way 


’ distinguish cancer from the other diseases which behave 


in the same manner towards the chemical test. 

Others have been investigating the test besides Dr. 
Piney. At the County Laboratory, Stafford, Dr. J. Fine 
has found that the chemical test gives good results. The 
spectroscopic part of the test seems to be much less re- 
liable and involves the use of expensive optical instru- 
ments. Prior to Sir Gordon-Watson’s statement the 
opinion of independent investigators on the whole has 
been that the test is far from infallible, but may be a 
step in the right direction. 


VITAMIN ADVERTISING 
HALF-TRUTHS in the advertising of vitamin content of 


| foods are very likely to mislead the public, Professor H. 


C. Sherman, of Columbia University, authority on vita- 
mins, warned in an address before the meeting of the 
Association of Official Agricultural Chemists held re- 
cently in Washington, D. C. 

So-called ‘‘vitamin-rich’’ foods, said Professor Sher- 
man, may actually be grossly lacking in the vitamins 
A, C and G, which are necessary in maintaining a buoy- 
ant state of health, though containing enough of vita- 
mins B, E and D. Official chemists, he said, must tackle 
the problem of measuring the amount of each and all of 
these six or more chemically different substances in food- 
stuffs if they are to guard properly the nation’s food 
supply. Commercial irradiation of foods with ultra- 
violet light, so widely advertised, increases only the 
vitamin D amount, and is where ‘‘we are most likely to 
meet the problem of what constitutes proper advertising 
of vitamin value in food,’’ according to Professor 
Sherman. 

Milk to which irradiated yeast rich in vitamin D has 
been added, he said, may properly be advertised as su- 
perior in its vitamin value, as milk itself is at all times a 
good source of all the other known vitamins. But this 
is not true of a food which is deficient in several of 
the vitamins. 

Enough of a vitamin merely to prevent disease, Profes- 
sor Sherman continued, is not a satisfactory standard for 
the American people. ‘‘We must conclude that of vita- 
mins A, C and G we need, in order to do our best, 


‘ amounts several fold larger than are needed to prevent 


the characteristic signs of deficiency or even to support 
fully normal growth. We want our people to have not 
merely enough to escape actual deficiency, but enough to 
enable them to do their best.’’ 

Hidden substitutes for milk or egg fat in manufac- 
tured food and imitation fruit juices were among: the 
preparations mentioned by Dr. Sherman as preventing 
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the attainment of optimum vitamin content in the Ameri. 
can diet. The optimal amount is far above the mining) 
amount. 


THE DEATH-RATE FOR 1931 


In spite of economic depression and an influenza oy. 
break during the early part of the year the death-rate 
for the United States and Canada will probably be 
lower for 1931 than ever before, statisticians of the 
Metropolitan Life Insurance Company in New York 
predict from their study of the company’s records of 
deaths among the industrial population during the first 
nine months of the year. ‘‘ Regardless, however, of 
whether a new low point in the death-rate is actually 
reached, the 1931 health record to date is in many re. 
spects the most remarkable of all the years,’’ the con. 
pany reports. 

The records of the company showed that deaths for 
the first three quarters of this year are only three quar. 
ters of one per cent. higher than last year’s all-time 
record minimum death-rate. 

The death-rate for tuberculosis dropped 74 per cent. 
If this continues to the end of the year, the largest 
year-to-year decrease registered for this disease in ten 
years will be recorded. 

The diphtheria death-rate also dropped to a new low 
of 3.9 per 100,000, which is one seventh of the rate 
twenty years ago. New low death-rates for the year are 
also expected for typhoid fever, diarrheal conditions and 
conditions associated with childbirth. 

Another unusual feature of the year’s health picture 
so far is that there has been no rise in the pneumonia 
death-rate, in spite of the influenza outbreak and high 
mortality from that disease. The diseases which showed 
important increases during the first nine months of the 
year besides influenza are cancer, diabetes and infantile 
paralysis. The influenza death-rate returned to normal 
after last winter’s epidemic was over. A further slight 
increase in heart disease was noted, which if it continues 
will make a new high point in the mortality from this 
cause. 


MOLD INFECTION OF FRUIT 

ORANGES and other fruits that suffer heavy spoilage 
from blue mold and other fungi canbe saved from this 
loss by a new method for detecting mold-susceptible 
specimens, the invention of Rev. Hugh T. O’Neill, and 
Dr. Arthur J. Harriman, both of the faculty of the 
Catholic University of America, Washington, D. C. 

The inventors discovered that mold infection always 
takes place through breaks in the skin, such as may b 
made by clipper cuts, the fingernails of the workers, bo 
splinters, projecting nails, ete. A whole-skinned oralgt 
never spoils. They were able to demonstrate this poit! 
by keeping more than 400 sound oranges in a damp, dark 
cellar a period of three months (May 1 to July 30) with 
out losing one of them through moldiness, though moldy 
oranges were kept among them to provide abundat! 
sources of possible infection. 
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DROSOPHILA MELANOGASTER 


Elementary genetic experiments 


Representative mutations of all four chromosomes 


Ready for immediate delivery 


White Eye Vestigial Wing 
Yellow Body Eyeless 
Ebony Body Wild Type 


Cultures at $2.00 each 


Other mutations can be supplied at short notice 


STANDARD SCIENTIFIC SUPPLY CORP. 


Biological, Bacteriological and Chemical Apparatus, Naturalists’ Supplies, Specimens, 
Skeletons, Anatomical Models, Wall Charts, Glass Jars, Microscopes and Accessories. 


10-14 West 25th Street New York City 


AMERICAN MEN SCIENCE 


A Biographical Directory 
Edited by J. McKeen Cattell and Jaques Cattell 


The fourth edition of the Biographical Directory of American Men of Science con- 
tains about 13,000 sketches and extends to 1,132 pages. It is an invaluable work of 
reference for scientific men. It is useful for libraries, newspapers, educational executives 
and all who have relations with those engaged in scientific research. 


Price, Ten dollars net, postage paid 


THE SCIENCE PRESS 


Grand Central Terminal 
New York, N. Y. 
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Knowing thus that fungus spores can start trouble 


. only if the skin is scratched or broken, the inventors next 


atiacked the problem of making visible the microscopic 
nicks and seratches that escape detection in the grading 
as practised hitherto. They hit upon the scheme of using 
some substance that would enter these scratches and 
make a streak of contrasting color against the yellow 
skin. Of such substances, the most practicable is a 
metallic salt that will react with the tannin in the tis- 
sues just under the skin and form a dark, conspicuous 
substance. A salt of iron, preferably ferric chloride, is 
especially recommended. Any minute abrasion in the 
peel of the fruit is immediately made visible as a black 
line. Sound fruit is left entirely unmarked. All fruit, 
sound or unsound, is then washed in clear water so that 
all ferric salt is removed. The fruit then reaches the 
consumer without any substances that are poisonous or 
antiseptic. This obviates the use of borax, a substance 
much used to prevent blue mold infection but open to 
grave objection where such fruit is used to make marma- 
lade or might be sucked upon by children. 

Fruit found mold-susceptible by the new process 
would be culled out and sold for immediate use, or else 
used in canning or preserve-making or treated with a 
preservative. Father O’Neill, together with Dr. Harri- 
man, has taken out patents on the process. Several of 
the leading fruit-packing firms have become interested 
in its commercial application. 


ITEMS 

A Group of faint nebulae, just visible through the 
large reflecting telescope of the Bergedorf Observatory 
in Hamburg, has been discovered by Dr. Walter Baade. 
He believes them to be considerably more distant than 
another group of faint nebulae, like those in the constel- 
lation of Ursa Major, which he discovered several years 
ago. These have been shown, by astronomers at the 
Mount Wilson Observatory, to be about 70,000,000 light 
years distant. Only one more distant group of objects 
has been measured—some nebulae in the constellation 
of Leo, which appear to be about 105,000,000 light years 
away. If the new Ursa Major group is more than this, it 
will be the most distant object known to astronomers. 
The newly discovered nebulae are within a distance of 


' about half a degree of the star Merak, the pointer far- 


thest from the pole star, at the corner of the great 
dipper diagonally opposite the handle. 


THOUGH so faint that it can only be glimpsed in the 
very largest telescopes, Neujmin’s comet, first observed 
in 1913 and now on its first returm to the neighborhood of 
the earth, is being carefully watched by astronomers. Itis 
a great astronomical rarity, for it is a member of 
Saturn’s family of comets, and the second one that has 
ever been observed more than once. According to the 
‘‘capture’’ theory, the larger planets, Jupiter, Saturn, 
Uranus and Neptune, have captured comets as they were 
moving through space. That is, as the comets came 
within the gravitational attractions of these bodies, they 


were pulled inwards enough to make them part of the 
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solar system. They still show the identity of their 
captor, according to this theory, by making a close ap- 
proach to the orbit of that body on each of their trips 
around the sun, 


CALIFORNIA will probably have a drier winter than 
normal this year. This is indicated by studies just com. 
pleted by Dr. George F. McEwen and Dr. A. F. Gorton, 
of the Scripps Institution of Oceanography at La Jolla, 
Observations over a considerable period of years have 
shown that offshore water temperatures higher than 
average are followed by winters drier than average, and, 
conversely, lower offshore temperatures indicate wet 
winters. This year’s offshore temperatures have been 
appreciably above ordinary. The indication of the water 
temperatures is reinforced by the position of the 1931-32 
season in what is known as the Briickner precipitation 
cycle. This is a long, gradual swing from wet to dry 
weather and back again, the total period being from 22 
to 33 years. Indications are that this season is the low 
point of the long precipitation cycle. 


AN enzyme has been found in liver which transforms 
carotene, the yellow coloring matter of carrots, into 
vitamin A, Mr. Harold 8. Oleott and Mr. Duane C. 
McCann, of the State University of Iowa, have just dis- 
covered. The fact that carotene, which is found in other 
vegetables besides carrots, was changed to vitamin A in 
the body has been known for some time. The trans- 
formation has never before been performed outside the 
body, however. Preliminary experiments showed that 
carotene was destroyed and vitamin A appeared when 
carotene was kept in a warm place for a time with fresh 
liver tissue from the bodies of rats that had lacked 
vitamin A. It was supposed that the reaction was due 
to an enzyme. Further research, using a liver extract 
instead of fresh liver, proved this to be the case. It is 
suggested that the new enzyme should be called caro- 
tenase. 


THAT radium to the value of hundreds of millions of 
dollars has been discovered in Canada, is the opinion of 
competent mining experts. The pitchblende bearing 
$150 worth of radium in every pound of ore, discovered 
by Gilbert Labine and Shirley R. Cragg, airplane pros- 
pectors, of the El Dorado Mines Corporation at Labine 
Point in the Great Bear Lake region, is equal in richness 
to the best ores of the Belgian Congo, which since 1922 
have driven all competitors from the market. The new 
ore is described by geologists as ‘‘a very substantial 
deposit of high-grade material,’’ yielding three to four 
grams of radium per ton. Twenty tons have already 
been shipped on a fur steamer of the Mackenzie River 
and forty more tons have been mined. Hundred-pound 
lumps were picked up on the surface. The radium from 
these will yield $70,000 a gram. Silver ore yielding $30! 
a ton has been found alongside. The Canadian discov 
ery, consisting apparently of several thousand tons of 
ore, will add greatly to the world’s present 600 gram 


total supply of radium. 
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McGraw-Hill 


has just published 


ANIMAL ECOLOGY 


With Especial Reference to Insects 


by N. CHAPMAN 


Dean of the Graduate School of Tropical Agriculture and Director of the 
Pineapple Experiment Station, University of Hawaii; Formerly Professor 
of Zoology and Entomology, University of Minnesota 


McGraw-Hill Publications in the Zoological Sctences 


464 pages, 6x9, 137 illustrations. 


$4.00 


HIS BOOK brings together in a formal and logical statement the 
various and diverse materials embraced by the subject of ecology. 
The viewpoint is quantitative and experimental; the object is not only 
to call attention to what has been done in the past, but to point out the 
field in which there is a reasonable prospect of advance in the future. 
The important literature in various phases of the subject is critically 


reviewed. 


Some of the topics covered— 


—Light as an Ecological Factor. 
—Temperature as an Ecological Factor. 
—Moisture as an Ecological Factor. 


—Effects of Temperature and Moisture Act- 
ing Together in the Ecology of Animals. 


—Physical Conditions of Environmental 
Media. 


—Nutrition. 

—Biotic Factors in Autecology. 

—Synecology. 

—Chorolegy, Distribution in Space or Zo- 
ogeography. 

—Chronology. 


—Aquatic Synecology. 

—Physical Characteristics of Aquatic Com- 
munities. 

—Biotic Characteristics of Aquatic Com- 
munities. 

—Lenitic Environments. 

—Lakes. 

—Lotic Environments. 

—Terrestrial Synecology—Communities of the 
Soil. 

—Communities of the Sand Dune. 

—Communities of the Grass or Herb Stratum. 

—Communities of the Shrub and Tree Strata. 


Send for a copy on approval. 


McGRAW-HILL BOOK COMPANY, Inc. 
370 Seventh Avenue, 


New York 


a 
a 
hy 
3 
4 
Ms 
& 
7; 
Dag 
at 
a 
wae 
= 
§ 


10 SCIENCE—SUPPLEMENT 


Vou. 74, No. 1995 


SCIENCE NEWS 


Science Service, Washington, D. C. 


NEW ARTIFICIAL RADIATION 

Wire the production in Germany of million-volt gamma 
rays of intensities that approach those of the cosmic 
rays and with the possibility of twenty million volts 
being produced at Princeton, Professor Arthur H. Comp- 
ton, of the University of Chicago, stated that it might 
eventually be possible to tap the internal energy of 
matter and put it to work. <A new idea as to how the 
eriergy stores of the sun are supplied was advanced by 
Dr. Compton at a conference in New York City spon- 
sored by the American Institute of Physics on Novem- 
ber 10. 

An experiment by Dr. Walter Bothe, German physicist, 
was heralded by Professor Compton as ‘‘remarkable’’ 
and as accomplishing what has long been ‘‘ considered an 
impossibility.’’ On his recent trip to Europe, Professor 
Compton learned that Dr. Bothe has been able to pro- 
duce artificial gamma rays by bombarding beryllium 
metal with alpha rays. These artificial gamma rays are 
an approach to artificial cosmic rays. They are the 
same kind of radiation as light and x-rays, except that 
they are much more penetrating. The beryllium metal 
from which they were obtained is the lightest metal that 
can be used practically, and the alpha rays that were 
used by Dr. Bothe in the bombardment are speeding 
hearts of helium atoms given off when radium and other 
elements disintegrate radioactively. 

The amazing result of Dr. Bothe’s experiment, as ex- 
plained by Dr. Compton, is that there is obtained from 
the bombardment of beryllium, through the giving off 
of the artificial super-gamma ray, much more energy 
than was supplied by the attacking helium atom heart. 
This is interpreted to mean that what happens is not the 
disintegration of the beryllium but an actual process of 
synthesis in which a heavier element, carbon, is formed 
and energy is liberated in the form of the artificial ‘‘soft’’ 
cosmic rays. 

If that is so, the hope of obtaining energy from such 
artificial synthesis is due for a revival. There is hope 
also that one element can be changed into another and 
that the age-long wish for transmutation may be ful- 
filled. 

The practical application of this possible new energy 
source is made difficult by the fact that only one in 
fifty thousand of the projectiles hurled at the beryllium 
hits its mark and the process is therefore inefficient. 
Although there may be places in the universe where the 
synthesis proceeds at a much faster rate, the physicists 
are not optimistic about making this energy source com- 
petitive with coal, oil and water-power. 

But conditions in the sun may be different, and the 
theory is advanced that solar energy that warms and 
lights our earth may be the result of synthesis in the 
sun rather than the present favorite theory of the con- 
version of matter into radiant energy. This idea carried 
to its logical conclusions may greatly affect all ideas of 
how the solar system and our earth originated. 


In testing these latest physical theories and providing 
more powerful electrical tools, a new electrical generator 
developed at Princeton University by Dr. Robert J. Van 
de Graaff, now of the Massachusetts Institute of Tech- 
nology, will be useful. A large generator to be built ia 
an airship hangar near New Bedford, Massachusetts, is 
expected to produce ten to twenty million volts. A model 
built at Princeton gave one and one half million-volt 
sparks that jumped three feet. 

Simplicity marks this new method of producing pre- 
viously unattainable direct current voltage. It operates 
on the ancient principle of static electricity, that is 
utilized when you obtain sparks from a cat’s back or 
scrape your feet across a rug and then touch metal. In 
the large generator the operator will sit inside one of 
two fifteen-foot-diameter electricity-collecting spheres, 
and although he will be charged with from five to ten 
million volts, they will not harm him because he will not 
be grounded. 

Professor Compton, as the result of his survey of pres- 
ent knowledge of the atomic nucleus, believes that ‘‘we 
may have to find some fundamental principles of the 
physical world which are as yet unknown’’ before the 
nucleus can be understood. He recalled that the Danish 
physicist, Professor Niels Bohr, has suggested that per- 
haps the principle of the conservation of energy, long 
considered the foundation rock of modern science, is not — 
obeyed when electrons are ejected from atoms. 


INFANTILE PARALYSIS 

INFANTILE paralysis, epidemic in New York and New 
England this summer and fall, affects more frequently 
children who are brunettes, have mongoloid eyes, deeply 
pigmented skin, wide faces with widely separated eyes, 
irregular teeth, and certain endocrine deficiencies, accord- 
ing to Dr. George Draper, professor of clinical medicine 
at Columbia University. 

‘*So far as the paralytic symptoms of poliomyelitis 
are concerned,’’ Dr. Draper said, speaking at a confer- 
ence in Albany, sponsored by pediatricians of New York 
and Canada, ‘‘the child is more important than the virus 
of the disease itself.’’ 

Dr. Draper’s demonstration of the influence of bodily 
constitution on susceptibility and severity of this dreaded 
illness may provide a means of selecting children who 
can be given special preventive attention during another 
epidemic. 

Dr. Thomas Parran, Jr., state health commissioner, 
reported that over 140,000 cubic centimeters of human 
convalescent serum were prepared and used for treat- 
ment during the epidemic in New York State. Twice 
that amount of human blood was collected to make the 
serum. Nearly 2,000 cases occurred in New York State 
outside of New York City, where over 4,000 were re- 
ported. 

Under the leadership of Dr. William H. Park, director 
of the New York City Health Department Bureau of 
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Laboratories, every poliomyelitis case in the metropolis 
was visited by specialists drafted for the purpose. This 
special inquiry fails to show that in general the cases 
treated with convalescent serum progressed any better 
than those not so treated, although there was no evi- 
dence found that such serum injected intramuscularly did 
any harm. Dr. Lloyd W. Aycock, director of the Har- 
vard Infantile Paralysis Commission, made carefully 
controlled clinical experiments on the use of serum, giv- 
ing serum only to every other case that came to the 
hospital, but he reported that his results also were in- 
conclusive. 

Dr. Simon Flexner, director of the Rockefeller Insti- 
tute for Medical Research, New York, explained that the 
fact that the virus causing infantile paralysis can not 
be seen does not mean that nothing is known about the 
disease. He suggested that the infection is introduced 
through the nose and that the victim must come into 
actual contact with someone carrying the disease. The 
nasal tract secretions are the most likely infective ma- 
terial. 

Compared with 1916, when 21 out of each 100,000 died 
of the disease, this year’s epidemic was mild, with only 
8 deaths per 100,000. This may be due either to a 
milder form or a wider recognition of the disease by 
doctors. 


INFLUENZA 

A SCHEME of preparedness for the next influenza epi- 
demic was strongly urged by Dr. I. 8S. Falk at a meeting 
in Washington of the Washington branch of the Society 
of American Bacteriologists. Dr. Falk, who is now on 
the staff of the Committee on the Cost of Medical Care, 
discussed the causes of influenza and described his own 
investigations on the subject made at the University of 


Chicago. 


‘‘Tf a virulent epidemic of influenza came upon us this 
winter, or at another time, we should not be much less 
helpless before it than in 1918,’’ according to Dr. Falk. 

The outlook for the next decade or so will not be very 
hopeful if further study of the cause and prevention of 
this disease are left to the casual development of re- 
search projects. 

‘¢There is an obligation upon public health authori- 
ties to provide carefully prepared personnel and facili- 
ties, located in strategically placed areas in the country, 
each with a carefully prearranged plan of study to be 
undertaken on the approach of an epidemic. 

‘*Such a program does not necessarily conceive that 


‘the several research groups should sacrifice that inde- 


pendence of method and performance which is ordinarily 
essential in the prosecution of true research. It does 
require, however, that some suitable, central, authori- 
tative body should take the necessary steps to insure that 
adequate preparation be made for the conductance of 
studies as effective as the state of knowledge requires.’’ 

Dr. Falk’s theory of the cause of influenza is based 
on his and his associates’ findings in Chicago during the 
1928-1929 epidemic, when they isolated a germ from 
influenza cases which produced in monkeys a disease 
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similar to influenza in man. This germ was a type of 
coccus. During the experiments it apparently lost its 
virulence. In further research, Dr. Falk was able to 
dissociate or separate this strain of germ into three 
types, one of which retained sufficient virulence to pro. 
duce the disease. Dr. Falk suggested that spontaneous 
dissociation of this type occurring in the influenza germ 
may be responsible for the development of the disease. 
When the germ is in its virulent stage it may be the 
source of epidemics. In between epidemics it probably 
is present in the non-virulent form. 


TRANSMISSION OF INFECTED MOSQUI- 
TOES BY AIRPLANES 

PLANES from the tropics will probably carry on their 
sides, along with the fire extinguishers, spray guns for 
killing insects. This innovation is to be expected as a 
result of studies of mosquito transportation by airplanes, 
recently announced by the U. 8. Public Health Service. 

Because a certain type of mosquito carries the virus 
of yellow fever, which still occurs in parts of South 
America, the Public Health Service investigated the pos- 
sibility of their bringing the disease in planes to the 
United States. 

Dr. T. H. D. Griffitts and J. J. Griffitts, of the 
U. S. Public Health Service, found that certain types 
of airplanes do carry mosquitoes. These investigators 
put stained mosquitoes onto planes leaving San Juan, 
Porto Rico, and recovered a certain number when the 
plane arrived at Miami, 1,250 miles away, that same day. 

‘*With conditions at airports such as would permit 
of many mosquitoes getting aboard, it might be expected 
that approximately one fifth of the original number 
would be transported for a long distance—at least 1,25!) 
miles—in one day with repeated landing and opening of 
doors, hatches and windows, and refueling, unloading 
and loading taking place.’’ 

Under normal average conditions about airports, 
heavy infestation of airplanes would not be likely, but 
even one infected or infective mosquito of the yellow 
fever type might be the means of starting an epidemic. 

However, considering the small number carried by 
aircraft and the facility with which planes may be freed 
from mosquitoes, it is concluded that while the danger 
exists, airplanes can be efficiently treated so as to destroy 
mosquitoes and thus retardation of air traffic progress 
can be avoided. 

The investigations were made with the cooperation of 
the Pan American Airways system on the three type 
of planes—Fokker tri-motor cabin planes; Sikorsky an 
phibian passenger planes and Commodore cabin planes 
—operating between the West Indies, the western coas! 
of South America, Central America, Panama, Mexico, 
Jamaica and Miami, Florida. 


EFFICIENCY OF THE RAILROADS 
CoNTINUED increase in efficiency of railroad operatio® 
as has been practiced during the past decade will be ” 
of the chief methods by which the common carriers will 
extricate themselves from their present predicamen 


> 
4 
= 
S 
= 
— 
~ 
= 
Bz: 


NoveMBER 20, 1931 SCIENCE—ADVERTISEMENTS 


CARNEGIE INSTITUTION 
OF WASHINGTON 


Publications of the Institution present in mono- 
graphic form the results of its own research activi- 
ties, and include a few books on other subjects. 


Nearly 600 volumes have been issued, represent- 
ing studies in the following fields: 


Archaeology History 
Anthropology Literature 
Astronomy Mathematics 
Biology Nutrition 
Botany Palaeontology 
Chemistry Palaeography 
Ecology Philology 
Economics Physics 
Embryology Terrestrial Magnetism 
Genetics Zoology 
Geology 


Descriptive lists and prices may be obtained by 
addressing : 


CARNEGIE INSTITUTION OF WASHINGTON 


WASHINGTON, D. C. 


THE WISTAR INSTITUTE 
BIBLIOGRAPHIC SERVICE 


A condensed summary of each paper appearing in the 
journals listed below is issued prior to publication of the 
article in full. This distribution of abstracts enables a 
biologist to familiarize himself with contemporary re- 
search in a minimum of time, and to select the articles 
which he wishes to purchase in reprint form. To receive 
these abstracts he may subscribe to the Advance Ab- 
stract Sheets or to the Bibliographic Service Cards. 

The Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more abstracts, together 
with the price per reprint. Subscription rate is $3.00 
per year. 

The cards also are issued twice a month. In addition 
to the abstracts, the cards provide subject headings and 
complete bibliographic reference. The cards are con- 
venient for filing and library records. Price, $5.00 per 
year. 

At regular intervals the abstracts are assembled and 
published in book form with complete authors’ and 
analytical subject indices. Price, $5.00 per volume. 


Journal of Merphology and Physiology 

The Journal of Comparative Neurology 

The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
American Anatomical Memoirs 

American Journal of Physical Anthropology 
Folia Anatomica Japonica (Tokyo, Japan) 
Physiological Zoology (Chicago, Illinois) 
Stain Technology (Geneva, New York) 
Ecological Monographs (Durham, North Carolina) 


The Wistar Institute of Anatomy and Biology 


Thirty-sixth Street and Woodland Avenue 
Philadelphia, Pa., U. 8. A. 


entury biological series 


Rosert Heaner, Pu.D., Editor 


TAXONOMY OF THE 
FLOWERING PLANTS 
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technical characteristics by which flowering plants 
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tical features of other leading systems. Nearly 
five hundred illustrations by the author. Royal 
8vo, 745 pages. $7.50. 


PLANT PHYSIOLOGICAL 
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By Rodney B. Harvey, Ph.D. Here is the first 
book published in English which deals with the 
chemical physiology and chemical mechanism of 
plants. It is written from the physiological rather 
than the chemical point of view—a unique de- 
parture from the usual treatment in plant chem- 
istries. Royal 8vo, 413 pages. $6.00. 
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INTESTINAL PROTOZOA 


By Robert Hegner, Ph.D. This book gathers to- 
gether from widely scattered and not readily avail- 
able sourees much important data dealing with 
host-parasite relations of the intestinal protozoa 
of man, and presents it in a systematic and clear- 
visioned manner. 8vo, 235 pages. $4.00. 
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By Robert Hegner, Ph.D., Francis M. Root, 
Ph.D., and Donald M. Augustine, Sc.D. This is 
the only up-to-date textbook in animal parasitology 
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and a third to medical entomology. Royal 8vo, 
731 pages. $6.50. 
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PARASITIC INFECTIONS 


By William H. Taliaferro, Ph.D. This book is an 
! exhaustive record of the work that has been done on 
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pages. $6.50. 
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This thought is gathered from an address given by Wil- 
liam C. Dickerman, president of the American Loco- 
motive Company, before the Franklin Institute. 

Coming at a time when the railroads have been seek- 
ing higher freight rates, Mr. Dickerman’s address em- 
phasizes the great technical advances and economies the 
roads have made since 1920. 

In spite of the fact that from 1920 to 1929 there was 
a reduction of 42 per cent. in the number of passenger- 
miles per year, this loss has been counteracted by savings 
and increased efficiencies. The loss of passenger-miles 
is not as serious as it at first seems because the bulk of the 
railroads’ revenue is derived from freight, and freight 
revenue-ton-miles increased about 10 per cent. during 
the decade. 

Mr. Dickerman said that railroad operating costs in 
i929 had been reduced to nearly three fourths their 1920 
value. The number of employees was reduced by 18 
per cent., and 10 per cent. less coal was burned. 

The concentration of trains into larger units and the 
expenditure of nearly $7,200,000,000 for capital improve- 
ments taking advantage of technical advances are held 
responsible for these savings. The number of freight 
ears decreased during the ten-year period, but their 
average size and their total carrying capacity increased. 
There are also fewer locomotives by 7,000, but as a group 
they have greater power, higher speed and make longer 
engine runs with less fuel consumption than they did 
in 1920. 

‘*This technical experience with its background of 
research, invention and resourcefulness,’’ Mr. Dickerman 
said, ‘‘may be expected to continue its unrelaxed efforts 
toward greater efficiency, whether to be secured through 
super-pressures in steam practice or in refinement of 
internal combustion power far beyond anything that 
commercially has been developed to date.’’ 

Mr. Dickerman believes that the most effective imme- 
diate economies to be achieved by the railroads will come 
from replacing 25,000 locomotives more than 20 years 
old—nearly half the total number in the United States 
—with modern up-to-date efficient locomotives. Leaders 
in practically all fields have long recognized what obso- 
lescence means to the progress of industry. They have 
not hesitated to replace their prime mover equipment 
as more efficient apparatus has been developed. Mr. 
Dickerman believes that the same economic analogy holds 
good in the field of railroad motive power. 


ITEMS 

A NUMBER of diamonds have been found in gravel 
deposits in Michigan, Wisconsin and Illinois. While the 
majority of them are small, many diamonds of consid- 
erable value have been discovered. The largest so far 
reported found weighed 214 carats. A great diamond 
field somewhere in the north is believed to be the source 
of these stray diamonds. Where it is—or was—no one 
knows. But undoubtedly at some time glaciers swept 
over it, carrying away with them some of the diamonds, 
and perhaps even sweeping away the entire deposit. As 
they moved down over the Great Lakes region they scat- 
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tered the diamonds among the gravel they left in their 
wake. Attempts made to find this field have all failed, 
Probably if still in existence it is hidden in the great 
wild and inaccessible areas of Canada, and the search 
for it is on a par with the hunt for the proverbial needle 
in the haystack. 


Srray electric currents from street-car tracks may 
travel along nearby pipe lines and hasten their corrosion, 
but the currents which follow oil and gas pipe-lines 
for miles and miles do not speed up rusting and leaking. 
This is the conclusion of Mr. Stanley Gill and Mr. W. F. 
Rogers, research engineers with the Gulf Oil Companies, 
following a study reported in the scientific journal, 
Physics. It is well known that currents from electric 
railways often jump to nearby pipe lines and rapidly 
destroy the pipe. But the currents Mr. Gill and Mr. 
Rogers studied are found in pipe lines far from electric 
railways or other sources of stray currents and frequently 
follow the pipe for miles without getting larger or 
smaller. They called these ‘‘long line currents.’’ The 
experiments which show that these currents are a negli- 
gible cause of corrosion also indicate that they originate 
in the action of soil on the pipe. 


A SMALL five-foot model of the world’s tallest building 
is being buffeted by seventy-mile-an-hour storms in the 
big wind tunnel at the U. S. Bureau of Standards as 
part of a study of the effect of wind on skyscrapers. 
The other part of the research consists in actual measure- 
ments of wind pressure at different levels on the Empire 
State Building itself, of which an aluminum mode! is 


a copy. 


LITTLE cellulose spindles are no longer the smallest 
known units which make up the structure of a plant; 
spherical bodies, tinier still, have been discovered. These 
minute spheres, observed for the first time at the U. S. 
Forest Products Laboratory, measure about one fifty- 
thousandth of an inch in diameter. They were found 
through microscopic examination in the spindles which are 
larger structural units of the plant fiber. 


THE monotony of the black and white of the U. S$. 
Patent Office files is now to be enlivened by bright 
colors. The plant patents, recently authorized by act 
of Congress, will be issued in full color whénever the 
color is a part of the ‘‘invention’’ claimed by the horti- 
culturist who has produced the new variety of plant. 
The two colored patents issued so far are for a white 
carnation with a delicate touch of yellow, and for a rosé 
of deep pink. The necessity for putting out patents in 
color has set a new problem for the patent office officials, 
for color has never previously been required for any type 
of patent. Despite the great additional expense for 
printing, the office is not allowed by law to charge any 
more for copies of the patents, so it is planned to limit 
the sale of them to those who can show that they have 
real need for them. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE NOBEL PRIZE IN CHEMISTRY 

THE German winners of the Nobel Prize in chemistry, 
Dr. Friedrich C. R. Bergius and Dr. Carl Bosch, of Hei- 
delberg, are two of the world’s foremost practitioners of 
the magic of industrial science. Dr. Bergius has for 
many years performed marvels in the transformation of 
coal, changing it into motor fuel, lubricating oils, 
methanol (formerly known as ‘‘wood’’ alcohol) and 
other substances. He had developed a scientific theory 
on the things that must have happened to the plants of 
long ago to turn them into coal; and his latest feat has 
been to indicate the possibility of making sugar out of 
wood on an industrial scale for the manufacture of 
alcohol. <A firm for the commercial exploitation of this 
process is already in existence. 

Dr. Bosch, sharer of the prize, and head of the German 
chemical manufacturing firm, the I. G. Farbenindustrie, 
has specialized in the building up of cheap nitrogen into 
more valuable products, as his associate has worked on 
the building up of cheap carbon. Dr. Bosch’s great 
achievement has been the perfection of a _ practical 
method for catching nitrogen from the air so that it can 
be combined with hydrogen to make ammonia by the 
Haber process. This in turn is used in the manufacture 
of fertilizers. Thanks to this process, blockaded Ger- 
many literally lived on air to a considerable extent dur- 
ing the war, and even captured from the atmosphere an 
indispensable ingredient for smokeless powder, TNT and 
other explosives. 

Dr. Bergius was born in 1884 near Breslau, and studied 
at the Universities of Breslau, Leipzig and Berlin and 
the Technical University of Karlsruhe. Dr. Bosch was 
born in 1874 in Cologne, and studied at Cologne, Char- 
lottenburg and Leipzig. 


THE USES OF THE RESPIRATOR 

For their invention of the respirator, which has main- 
tained respiration and life in hundreds of infantile paraly- 
sis patients this past summer and fall, Professor Philip 
Drinker and Mr. Louis A. Shaw, of the Harvard School 
of Public Health, were presented with the John Scott 
Medal for 1931 at the Franklin Institute on Novem- 
ber 18. 

The respirator is a machine which was designed to 
replace manual methods of artificial respiration in cases 
in which the procedure must be carried out for long 
periods such as days or weeks. It was developed at the 
request of the Liability Insurance Fund of the New 
York Consolidated Gas Company. 

At present there are some 150 adult type respirators 
in use in the United States and Canada and one each 
in London and Copenhagen. In New York City alone 
over a hundred cases of respiratory failure not caused 
by infantile paralysis have been treated with a high per- 
centage of recoveries. These cases included severe car- 
bon monoxide poisoning, drug poisoning, acute alcohol- 
ism, drowning, electric shock and the like. 


During the last infantile paralysis epidemic, over 1( 
patients were treated in Boston, while in New York City, 
where there are twenty machines, Professor Drinker egtj. 
mated that even more patients were treated. Of 180 cases 
of infantile paralysis admitted to the Children’s Hospita| ] 
in Boston, the death rate was only 4.5 per cent., probably 
one of the lowest in the epidemic. 

The respirator has been used daily with good results iy § 
the after-care of patients who had originally been kept 
alive by its continuous use during the acute stage of 
their illness. The infant type, of which there are now 
about fifty in use, was designed for starting normal res. 
piration in new-born babies who breathe with difficulty 
or not at all. 

Professor Drinker described the respirator as follows: 
‘‘The adult model consists of a sheet metal tank with a 
movable end. The patient lies on a comfortable bed 
with his body inside the tank and his head protruding 
through a loose fitting rubber dise or collar. By means J 
of a suitable pump, a slight negative pressure or partial 
vacuum is created within the tank causing the patient’s 
chest to expand and air to rush in through his nose and 
mouth. Pressure within the tank is then raised to that 
of the room, and the patient exhales in a normal manner, 
The depth and rapidity of the breaths taken by the 
patient are under control of the attending nurse, and can 
be altered at will.’’ 


PROFESSOR AARTOVAARA AND 
ELEMENT 87 

BLINDNESS threatening Professor Gustave A. Aarto- 
vaara, of Helsingfors, Finland, in his search for the 
missing chemical element 87, has aroused the anxiety of 
scientists of the U. S. Bureau of Standards, who have 
been working with him in seeking one of the last two 
remaining building blocks of the universe. Glass frag- 
ments severely injured his eyes as a result of an ex 
plosion of his apparatus. 

As a third competitor in the race to identify this 
elusive metallic element, Professor Aartovaara, of the 
Helsingfors Technical University, had sent a sample of 
his preparation to be examined by Dr. W. F. Meggers, of 
the U. 8. Bureau of Standards, whose report on the 0p- 
tical spectrum has just been announced. The announce f 
ment comes on the heels of a rival claim by Profess0! 
Jacob Papish, of Cornell University, who declared he 
found the missing alkali in the rare mineral samarskit¢. 
The third contestant for the honor of completing the 
chemists’ periodic table is Professor Fred Allison, of the 
Alabama Polytechnic Institute, who first announced the 
discovery of the missing alkali about a year ago, through 
the use of a magneto-optic method of his own inventio!. 

No specific evidence that the Finnish preparation act 
ally contains number 87 has been found, Dr. Megg*" 
announced, though the spectra of all the related alkal 
metals, including sodium and potassium, were found. 
The crucial lines in the optical spectrum, he stated, W! 
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lie in the infra-red region where investigation is trouble- 
some. In Dr. Meggers’ opinion, only the x-ray spec- 
trum, used by the Cornell investigators, can decide the 
question definitely. On the other hand, Dr. Meggers 
doubts if Professor Papish has given convincing mea- 
surements actually proving the existence of number 87 
in his extract. 

Professor Aartovaara’s substance differs from those 
of Professor Allison and Professor Papish in that it is 
radioactive, as might be expected from its nearness to 
radium in the periodic table of chemical elements. The 
reported explosion that injured Professor Aartovaara is 
believed to have been due to the action of the radioactive 
rays on the solution. Chemists recall, however, that a 
radioctive alkali solution was examined in 1908 for the 
missing element by the German chemist, Ebler. None 
was found. The activity was due to a trace of a known 
radioactive element. Other similar hopes entertained by 
investigators about radioactive alkali preparations have 
all been unfulfilled in the past. 


THE METEOR SHOWER 

SHOOTING stars at a rate as high as one every twenty 
seconds were observed by Dr. Charles P. Olivier, director 
of the Flower Observatory of the University of Penn- 
sylvania, during the Leonid meteor shower through which 
the earth has just passed. Dr. Olivier has just returned 
from Ulster County, New York, where he observed the 
Leonids from the estate of Mr. John A. Kingsbury, New 
York amateur astronomer. High in the Catskill Moun- 
tains, this location had perfect weather while the lower 
ground for most of the surrounding region was enveloped 
in thick fog. 

The greatest display was seen early Tuesday morning, 
November 17, Dr. Olivier reported to Science Service. 
With the assistance of ten other observers, a total of 
2,500 meteors was reported, but allowing for duplicates, 
there were probably about nine hundred separate ones 
visible from this location. There were a number of fine 
fireballs, including two with trains that lasted twelve 
minutes each. Professor Olivier himself observed 266 
meteors, which came fastest during the half-hour from 
3:30 to 4:00 A. M., when he saw ninety. 

Professor Olivier is waiting for reports from volunteer 
observers throughout the country, and can not make a 
definite comparison between this year’s shower and those 
of the past until these are studied. He stated, however, 
that he saw more meteors this year than he did in 1901, 
when the best display since the famous one of 1866 was 
observed. 

Though not as fine as this year’s, the shower of 1930 
was also much better than for many years previous, 80 
that now astronomers have more hope that 1932 or 1933 
will bring a shower rivalling those of 1799, 1833 and 
1866. Then the entire sky was said to be covered with 
meteors, like the ribs of a gigantic umbrella, all radiat- 
ing from the constellation of Leo, the lion. 

A return was expected in 1899, but did not material- 
ize. It was later found that the previous gravitational 
attraction of Jupiter had switched the main stream of 
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meteors aside so that it missed the earth. It is Possible, 
however, that the swarm has been shifted back singe 
then, and the fine displays of 1930 and 1931 make this 
seem more likely. Last year, as this, the main display was 
seen on the morning of the seventeenth, a day or so later 
than in the past. 


THE COAL INDUSTRY AND THE ADVANCE 
OF TECHNOLOGY 

For the presentation of the world’s latest knowledge 
concerning a priceless gift of nature, scientists from fif- 
teen countries have been holding in Pittsburgh sessions 
of the Third International Conference on Bituminous 
Coal. Dr. Thomas 8S. Baker, president of Carnegie In. 
stitute of Technology and host to the visiting scientists, 
said that ‘‘coal, the cheapest of our essential commodi- 
ties, is now synonymous with economic distress and un- 
happiness. The scientist is striving to draw from it 
more substances which will be of service to mankind,”’ 

In spite of the fact that the coal industry is so in the 
throes of depression that the miner is poverty-stricken 
and the owner is suffering losses, conditions of this kind 
are not necessarily the result of technical advance result- 
ing in the increased use of machinery, it was explained 
in an address by Myron C. Taylor, chairman of the 
finance committee of the U. S. Steel Corporation. 

‘*It is commonly known,’’ Mr. Taylor said, ‘‘that 
since the close of the war the high cost of labor has 
stimulated the use of labor-saving devices, but when we 
turn to the census reports for 1920 and 1930 we find that 
in 1920, 39.3 per cent. of the total population were en- 
gaged in gainful pursuits, while the 1930 census reports 
show that 39.8 per cent. of the total population were so 
engaged. ’’ 

Competition from other sources of energy and from 
the development of better methods of combustion were 
cited by Mr. Taylor as causes of the eoal industry’s suf- 
fering. In 1913, he stated, 84 per cent. of the country’s 
energy was supplied by coal while in 1929 this figure had 
dropped to 60 per cent., the remainder being furnished 
by petroleum, natural gas and water-power. It was also 
pointed out that the efficiency of publie utility power 
plants has been more than doubled, that better combus- 
tion saves the railroads a quantity of coal each year 
and that modern coke ovens require annually 300,000,000 
tons less coal than would be needed if old ovens were 
still in use. 

‘<These figures,’’ according to Mr. Taylor, ‘‘show the 
power of research and invention. What has been done 
in reducing the consumption of coal should continue to 
be stressed by the coal industry in bettering its pro 
duction. ’’ 


THE PART OF BACTERIA IN MAKING COAL 

BACTERIA are working more than three thousand feet 
deep in the earth to revise those parts of the schoolboy 8 
text-books that tell how coal was formed, while up ° 
the surface cousins of the deep-dwelling bacteria, 4/8? 
new to science, are being made to take the poison ov! 
of illuminating gas, change hydrogen and carbo 
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monoxide into acetic acid and the acid into methane 
gas, and to do for the research chemist many other 
strange tasks that may grow into important industrial 
processes. Thus may be summarized reports of some 
of the latest scientific investigations presented at Pitts- 
burgh before the Third International Conference on 
Bituminous Coal, by prominent investigators from Ger- 
many, one of whom is Dr. Franz Fischer, director of the 
Kaiser-Wilhelm Institute for Coal Research in Berlin. 
The widely held belief that coal was formed from 
ancient plants which, during geologic periods of time, 
first turned to peat, then to brown coal, then to soft 
coal and finally to hard coal under the pressure of thick 


strata of rock, is crumbling, according to Dr. Fischer. 


Coal was made from ancient plants, all right, but the 
part that bacteria had in its formation has been over- 
looked. 

According to this view, which has been shaping itself 
for a number of years, hard coal did not necessarily have 
to become consecutively peat, brown coal and soft coal 
before assuming its final form. It might have been 
made in this fashion and probably often was, but if the 
right plant substances and the proper kind of bacteria 
were present the plant matter, with the help of the micro- 
organisms, could have turned into hard coal, or any other 
kind except peat, by a short-cut method. 

‘Living bacteria may be found not only in brown 
coal deposited at shallow depths, but even in bituminous 
coal at depths of more than three thousand feet,’’ Dr. 
Fischer said. ‘‘ Whether these bacteria are still causing 
a further change in the coal can not be answered imme- 
diately. However, since they are living they must ac- 
quire energy for certain processes of metabolism. On 
the other hand, as they occur only in small quantities it 
is conceivable that in spite of the long period of time 
they are not of essential significance and that in the 
ease of bituminous coal they do not contribute to the 
production of methane and the resulting explosions. ’’ 

By way of studying further the new theory of coal 
formation, Dr. Ernst Terres, of the Institute of Chem- 
ical Technology at Charlottenburg, speeded up in his 
laboratory the geologic age-long process of making coal 
to just a little more than two years. Dr. Terres said 
that he fermented peat moss and then heated it under 
pressure to make artificial brown coal. He agrees with 
Dr. Fischer in part, concluding that the plant substance 
lignin, not cellulose, as is generally believed, is the ma- 
terial from which peat, brown coal and some bituminous 
coals are made. Dr. Ernst Berl, of Darmstadt, on the 
other hand, said that he has not been able to make from 
lignin a substance similar to coal, while he has satisfac- 
torily produced artificial coals from cellulose. 

Inspired by experiments with bacteria from coal 
mines, Dr. Fischer put some of their cousins from sewage 
sludge into an atmosphere of hydrogen and the poison- 
ous gas carbon monoxide. Later he found that the 
carbon monoxide and hydrogen had disappeared, to be 
replaced by water and methane, an illuminating gas. 
Dr. Fischer noticed that in changing the poison, the bac- 
teria formed an intermediate product, acetic acid. 
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ITEMS 

TuE Kennelly-Heaviside layer, radio roof of the world, 
has been shot to pieces by the recent Leonid shower of 
meteors, according to Dr. A. M. Skellett, of the Belj 
Telephone Laboratories at Deal, New Jersey. The 
meteors, bursting down into the atmosphere, lose most 
of their speed about seventy miles above the surface of 
the earth, at about the same region where ascending 
radio waves are turned back on their course by the 
Kennelly-Heaviside reflecting layer. A cloud of ele. 
trified particles accompanies every meteor in its descent, 
When the meteor enters the Kennelly-Heaviside conduct. 
ing layer this disturbs the condition of balance so that 
the effective height of the layer is temporarily lowered, 
A fogging of radio signals results from this, 


A WARNING to parents, physicians and health officers 
that a large increase in diphtheria eases is due this 
winter has been issued by the Medical Society of the 
County of Kings. According to previous experience 
with the diphtheria cycle, this winter will show a dis. 
tinct upward trend in the number of cases of this dis- 
ease. Health reports thus far bear out this prediction. 
For the week ending November 14 there were 2,584 cases 
of the disease reported to the U. S. Public Health Ser. 
vice by state health officers all over the country. This 
is an increase of about 100 cases over the total for the 
previous week, and of nearly 1,000 cases over the total 
for the corresponding week of 1930. An epidemic of 
this disease can be prevented by the thorough use of 
toxin-antitoxin or toxoid, which give protection against 
diphtheria. 


THIRTY million dollars is being spent as the first move 
to clean up the most polluted harbor in the world, and 
the work that will cost that amount has been started on 
a new sewage disposal plant for New York. The new 
plant will treat a flow of 180 million gallons of sewage 
daily, purifying part of the tremendous stream of waste 
water which continually empties into the harbor and its 
branches, it will be revealed in the forthcoming issu¢ 
of Civil Engineering, published by the American Society 
of Civil Engineers. Incorporating features of desig 
applied successfully elsewhere, the plant will serve ou¢ 
fifth of greater New York. It will be located at Ward’ 
Island in the East River, and several years will be re 
quired to complete it. 


BuackFroor INDIANS will eat buffalo meat this winter. 
The ‘‘strong food’’ on which their war’! ¢ fed 
has been denied Indians as well as white .:s1 ever sinc 
the near-extermination of the bison at the end of the 
‘<Wild West’’ days. Now, however, the government 
protected herds in Yellowstone National Park and else 
where are more numerous than their natural range wal 
rants, and surplus animals have to be disposed of evé!! 
year. This year the Blackfoot on the reservation née! 
Glacier Park, Montana, are facing a lean winter becaus 
grasshoppers and drought took too heavy a toll on thei! 
lands last summer. So Superintendent Aven Scoyen, 
Glacier National Park has arranged to have one hundrel 

* old bison supplied to the Indians, to be killed for me?! 
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McGraw-Hill 


brings to your attention 
a new volume of rare 
scientific interest 


SNOW CRYSTALS 


and Kindred Water Forms 
’ | by W. A. Bentley amd W. J. Humphreys 


— 


Oo re et 


230 pages, 9x 12, $10.00 

§- 

. | Pere Jericho, Vermont, for more than forty years, through the patience and skill 
n. of W. A. Bentley, have gone out many exquisite pictures of the snow erystal. 


And from far and wide has come back the urgent request that these pictures be 
somehow preserved from an otherwise sooner or later certain loss and made con- 


a veniently available alike to the scientist seeking truth, the artist searching for pat- 
al terns of graceful form, and all to whom the beautiful in nature has a strong 
of appeal. 


Now, through the sponsorship of the American Meteorological Society this has 
been done and over 2000 of Mr. Bentley’s collection of 5300 microphotographs have 
been selected, classified and beautifully reproduced in this book. 


4 Here is a book that represents a distinctive service to students of meteorology 
sn and crystallography. In the classification of the forms and his comments on them, 
ew W. J. Humphreys has pointed out the significant facts of interest to the scientist, 
ge the procedure of making the photos, circumstances of occurrence, notes on classi- 


fication, ete. To the artist the photographs themselves are paramount. Inspiration is 
here, and a challenge—in more than 2000 designs, no two alike, and all adapted to 


ey a single unit form. 

Part I—Snow Crystals 

1’s History—Taking the Snow Crystal’s Picture—Some 
re: Facts of Observation—Classification—Cireumstances 


of Occurrence—Markings—Shapes of Cavities—Para- 
sitic Crystals—Picture Crystals—Crystallography of 
the Snow Crystal—Peculiar Crystals—Partial Bibli- 
ography of the Ice Crystal. 


the Part II—The Snowflake’s Closest of Kin and its 
at: Cousin, the Dewdrop 

se- Iee Flowers—Windowpane Frost—Dew and Frost— 
ar Rime—Glaze—Sleet—Graupel. 

ery 

eal 

use Send for a copy on approval 


a McGRAW-HILL BOOK COMPANY, Inc. 
- 330 West 42nd Street New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


GRAVITY, ELECTRICITY AND 
MATHEMATICS 

UNIFICATION of the laws of electricity and magnetism 
with those of the gravitational field, a problem upon 
which Professor Albert Einstein and other mathematical 
physicists have been working, was given a possible solu- 
tion by Professor Cornelius Lanczos, visiting professor 
of Purdue University, who made his announcement be- 
fore the American Mathematical Society meeting at Co- 
lumbus, Ohio, on November 28. 

This new ‘‘field-theory’’ promises to arouse great in- 
terest in science circles because of the recognized need of 
linking Einstein’s theories of relativity with magnetism 
and electricity. Previous attempts, even those announced 
by Einstein some two years ago, have not been considered 
wholly successful. 

Professor Lanczos, who, as professor at the University 
of Frankfurt, Germany, is a countryman of Professor 
Einstein’s, derived from the same principle two different 
functions, one of which leads to gravitation and the other 


to electromagnetism. Thus it appears that he has 


brought together the two diverse fields of physics that 
have heretofore developed so fruitfully along parallel 
lines. 

The fascinating feature of Einstein’s general theory 
of relativity, Professor Lanczos said, was that it gave 
a satisfactory explanation of gravitation on purely geo- 
metrical grounds. For this purpose, a new and curious 
kind of geometry, called Riemann’s geometry, had to 
be introduced into physics in place of the long-familiar 
Euclid’s geometry. 

Professor Lanczos has made a further extension of 
the Riemannian geometry to physics. He makes the 
supposition that the ‘‘principle of least action,’’ which 
has a very wide application in physical science, also ex- 
ists in the Riemann space. 

Two formulae result from this operation. One of 
these leads to the laws of gravitation. The other gives 
the new and consistent explanation of the laws of elec- 
tricity and magnetism. 

Thus a new theoretical basis for physics has been set 
up which welds several diverse fields into a whole. Pre- 
vious attempts to generalize Einstein’s point of view 
with respect to electromagnetism have met with great 
difficulties, according to Professor Lanczos. ‘‘ At pres- 
ent, however,’’ he stated, ‘‘no evidence has appeared 
which would tend to show a probable connection between 
this field theory and modern quantum theory.’’ 


BEHAVIOR OF THE ELECTRON 

WHERE an electron is and how fast it is moving can 
be measured, but science can not tell exactly where it is 
going, Professor E. L. Hill, of the University of Minne- 
sota, told the meeting of the American Physical Society 
meeting in Chicago on November 28. 

Professor Hill restated the famous ‘‘ uncertainty prin- 
ciple’’ which has so profoundly modified the conception 
of the reliability of physical science in recent years. 
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The original uncertainty principle, enunciated four years 
ago, led physicists to doubt if future physical events cap 
be predicted with complete certainty. 

‘* According to the ideas of the new quantum mechan- 
ies, as they have been developed in the last few years,’’ 
Professor Hill explained, ‘‘it is not possible to follow in 
detail the motion of an electron in the manner in which 
astronomers can follow the motion of the planets or the 
comets. Instead one can, generally speaking, only find 
the chance that an electron will be found at a given place 
or that it will move with a given speed. 

‘*In 1927, Heisenberg, in Germany, enunciated his 
principle of ‘indetermination’ or ‘inexactitude,’ which 
states, among other things, that if an electron is known 
to be at a given point then one can not tell with what 
speed it is moving. This limits one very greatly in 
forming an idea of the way in which electrons behave, 
Following a suggestion made by the Russian physicist, 
Professor J. Frenkel, I have found that the equations 
of wave mechanics permit of a somewhat different in- 
terpretation, according to which an electron has a def- 
nite speed when it passes through a given point, but that 
one can not tell which way it is going. 

‘*The speed which it has is just the speed it would 
have if it were governed by Newton’s dynamical laws, 
but the inability to tell in which direction it is moving 
is a result of the fact that the electron obeys the laws 
of quantum mechanics instead of Newton’s laws. This 
result somewhat lessens the structure of Heisenberg’s 
principle, and makes the behavior of the electron much 
easier to understand. 

‘*The details of this interpretation are not yet com- 
pleted, and will require discussion by physicists before 
they can find general acceptance.’’ 


WAVES AND PARTICLES 

THERE is no need to regard the electron as made of 
waves rather than as a particle, according to Dr. R. M. 
Langer, of the University of Minnesota, speaking before 
the American Physical Society. 
Since the discovery, recently, that a beam of electrons 
can be diffracted by a metal plate like a beam of light 
by a grating, physicists have thought of the electron as 
being sometimes very unlike a bullet, which was the old 
idea of the electron. Electrons may behave sometimes 
like waves, sometimes like particles. The wave property 
of the electron, which has played such a large part im 
the recent revolution of physics, is not, Dr. Langer, said, 
necessary to explain any experiments so far performed. 
‘¢ According to the present attitude,’’ said Dr. Lange, 
‘‘the old controversy between the wave theory and the 
corpuscular theory of light is unimportant because either 
one can be made complete and self-consistent. The same 
holds with regard to the theory of matter. However, 
the wave theory has had a certain advantage in the dis 
cussion of experiments on diffraction by gratings " 
erystals both for the optical and the electronic or atomit 
case. This advantage which was merely in the simplic 
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3, Formerly Associate Professor of Chemistry, Bryn Mawr College 
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‘is Professor of Chemistry, University of Wisconsin 

m Previous Editions Used in 280 Colleges @ Universities 


First published in 1913, this well-known textbook in Physical Chemistry now appears 
m- in a thoroughly revised fifth edition. It is designed to meet the requirements of classes 
beginning the study of theoretical, or physical chemistry. However, scientists in other 
fields, anxious to keep abreast of the new developments in a rapidly moving field, will 
find in the new ‘‘Getman-Daniels’’ a wealth of important information on every major 
aspect of the subject. 

In the words of Dr. Daniels this new edition ‘‘introduces recent advances without 
offending old friends who cherish the foundations of a successful past; keeps pace with 


of present tendencies toward the mathematical viewpoint without driving away students 
M. who are inadequately prepared; and sifts out the permanent from the trivial.’’ 
re Some of the many changes incorporated in this fifth edition are: throughout the book, 


a special effort has been made to amplify or change those portions of the book which 
have been found troublesome. The chapters on Elementary Thermodynamics, Kinetics, 
Photochemistry and Atomic Structures have been rewritten. New chapters on Chemical 
Thermodynamics and an Introduction to the Quantum Theory have been added as these 
fields have become so important that even elementary students should have some ac- 
quaintance with them. The first half of the book has been made simpler, and the 
last half somewhat more advanced. Many new problems have been added. 
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ity of the deduction of the diffraction formulae no longer 
obtains because with our newly acquired knowledge of 
the solid state, an argument originally proposed by 


. Duane can be developed which makes the corpuscular de- 


scription even simpler than the other. The important 


A 


property of a solid body in this connection is that the 
electrons in it can take on only certain particular veloci- 
ties or momenta. This property is sufficient to insure, 
for example, the selective reflection of light or electrons 
into definite directions without postulating any wave- 
like characteristics in the impinging electrons or light 
photons. 

‘*The particle point of view is for many physicists an 
easier one to visualize and they will prefer to think en- 
tirely in terms of particles when they find that no un- 
necessary complications are involved in such a course. 
This will make it easier to interpret and devise new ex- 
periments. For many purposes a solid can be visualized 
as a structure through which many electrons surge back 
and forth. The atoms themselves will be unimportant 
except to give mass and shape to the system. The agents 
with which outside influences interact are the electrons 
and they determine what the nature of the interaction 


will be.’’ 


A CENTRIFUGE MICROSCOPE 

A NEw type of microscope, that can watch what hap- 
pens to living cells when they are whirled about at speeds 
up to ten or twelve thousand revolutions per second, has 
been developed by Professor E. Newton Harvey, of 
Princeton University, and Mr. Alfred L. Loomis, of 
Tuxedo Park, N. Y. As the result of preliminary cal- 
culations already made with its help, it is indicated that 
revision of existing ideas of some of the properties of 
living matter will be necessary. 

Despite the fact that the cell is being whirled about, 
thousands of revolutions a minute, the new microscope 
presents the observer with a clear, steady picture of it 
throughout the process. The principle may be compared 
to that of a motion picture projector, with the whirling 
cell taking the place of the film and the eye of the ob- 
server the screen. By this mechanism a series of im- 
ages is transmitted to the eye with such regularity and 
rapidity that they blend in a continuous picture. 

A dise or turntable, about as large as that of a phono- 
graph, is rotated at high speed by an electric motor. A 
hollow aluminum bar one half inch thick is mounted on 
the dise, extending along its diameter. Into this narrow 
bar the lower lens system of a microscope has been built. 
This is contained beneath an opening at one end of the 
bar and is, therefore, near the outer edge of the disc. 
Above this opening is placed the slide holding the cell 
which is to observed. By an arrangement of mirrors 
similar to that employed in periscopes, the image is car- 
ried to the center of the bar and is reflected upward 
through a second opening to the upper lens and the eye- 
piece of the microscope. This working end of the micro- 
scope is stationary, being supported directly over the 
center of the disc. 

By this contrivance a means of constantly observing 
the cell when it is in motion is provided; but the image, 
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if seen at all at a rapid speed, is only a blur. The prob. 
lem of obtaining a clear image was solved by the adapta- 
tion of the principle of the motion picture projector, 

When a light is flashed at regular intervals above the 
whirling disc, a movie-like series of images is produced, 
The light is so regulated that its flashes coincide wit) 
the passage of the cell beneath it. The flash lasts fo; 
approximately the space of one one-millionth of a sep. 
ond. It is produced by a small mercury light. 

The new microscope is capable of developing 8,000 
revolutions a minute, its speed being limited by the re. 
sistance of the air to the bar. In another model now in 
preparation, the bar has been stream-lined; this new 
model is expected to develop speeds of 10,000 to 12,000 
revolutions a minute. At a speed of 12,000 revolutions 
the cell will be subjected to a centrifugal force 17,000 
times greater than gravity. This may be compared toa 
pull of eight and one half tons upon an object which 
weighs one pound. 


A NEW FORM OF VITAMIN D 

A CRYSTALLINE form of vitamin D, more potent in its 
ability to prevent and cure rickets than any similar 
preparation now known, has been prepared by a group of 
investigators working at the National Institute for Med- 
ical Research in London. 

The men who have made this remarkable scientific con- 
tribution are Drs. F. A. Askew, H. M. Bruce, R. K. 
Callow, J. St. L. Philpot and T. A. Webster. The leader J 
of the group, Dr. R. B. Bourdillon, was prevented by ili- 
ness from taking active part in the last stage of the 
work, 

This new form of vitamin D is called ‘‘calciferol’’ by 
its discoverers. They say of it: ‘‘The antirachitic ac- 
tivity of calciferol is the highest yet recorded in known 
units for any preparation.’’ 

Calciferol has more of this antirachitic potency than 
the crystalline preparation of vitamin D recently re 
ported by the German Nobel Prize winner, Professor 
Adolf Windaus, of Géttingen, Germany, the British in- 
vestigators state in their report to Nature. 

Professor Windaus has two vitamin D substances which 
he calls vitamin D, and vitamin D,. Calciferol is not 
the same as D, but is much like vitamin D, in such phys- 
ical properties as have been described. Professor 
Windaus’ vitamin D,, however, has approximately the 
same activity against rickets as D,. In this it differs 
from ealciferol, which has much greater antirachitic ac- 
tivity than D, Consequently it is concluded that the 
two substances, calciferol and D., are not identical. 

Calciferol has been proved by them to be a direct prod: 
uct of the irradiation of ergosterol, known for some time 
as the parent substance of vitamin D. It has the sam¢ 
elements in the same relative proportion as ergosterdl, 
although the structure of its molecule may be different 
from that of ergosterol. 


A EUROPEAN PARASITE LABORATORY 

Axsout 500,000 parasites will be this year’s contribr 
tion of the U. 8S. Bureau of Entomology’s Europea! 
Parasite Laboratory to the unceasing fight carried 0 
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KEEP THE FAITH WITH YOUR LIBRARY 
add a book or two as a Christmas Gift 


ANNUAL SURVEY OF AMERICAN CHEMISTRY. Edited by Cuarence J. West, 
Chairman of the Committee of the Division of Chemistry and Chemical Technology of the 
National Research Council. Volume V, 1930. 630 Pages. $5.00. 


This well known review presents to the reader a concise and accurate survey of the progress in pure and 
applied chemistry made in America for the calendar year 1930. Every chemist should have a complete set 
of these volumes to keep abreast of modern scientific and technical developments in America irrespective 
of whether he is engaged in industry or professional work, and to point the way for a more exhaustive read- 
ing in fields in which he is especially interested. Series to date: Volume I, $2.00; Volume II, $3.00; 
Volume III, $3.00; Volume IV, $4.00. 


THE VITAMINS. By H. C. Suerman and S. L. Smirn. 2nd Edition, entirely rewritten. 
A. C. S. Monograph No. 6. 525 Pages. Ill. $6.00. 


This monograph undertakes to treat its field both broadly and thoroughly, each of the six vitamins now 
generally recognized being discussed in its various aspects—the physical properties, the evidence as to 
purely chemical nature, the biological relationships and occurrence in nature, the methods of determina- 
tion, the distribution in foods, and the significance as a factor in food values and in relation to nutrition 
and health. { The volume is thus designed to serve agriculturists, biologists, chemists, dietitians, food 
manufacturers and their technologists, home economics and nutrition workers, physicians, teachers, and 
many other readers interested in the present-day development of science and in the problems of food 
and health. To many students in this varied field, the bibliography alone may well be worth the price 
of the book. 


* 


DIELECTRIC CONSTANT AND MOLECULAR STRUCTURE. By Cuarues PHELPS 
SmytH. A. C.S. Monograph No. 55. 224 Pages. 31 diagrams. $4.00. 
This New Book of far-reaching importance in a new field of very general interest makes available to the 


physicist, the chemist and the chemical engineer the result of many recent investigations, showing the suc- 
cess of a new method of attack upon the molecule and describing methods for further prosecution of at- 


tack. 


NUCLEIC ACIDS. By P. A. Levene and Lawrence W. Bass. A. C. S. Monograph 


No. 56. 337 Pages. $4.50. 

Up-to-date information with experimental details for selected synthetic and analytical methods in the fields 
of pyramidine, purine, and nucleic acid chemistry for the chemist, biologist, physiologist, and physician. 
In addition to the text, the book contains an extraordinarily comprehensive bibliography arranged and 
set up in a manner which makes it exceedingly easy and practical to use. 


COLLOID CHEMISTRY; THEORETICAL AND APPLIED. Volume III, Technologi- 
cal Applications. Edited by Jerome ALEXANDER. 655 Pages. $10.50. 

The forty-two papers by distinguished investigators included in this volume touch directly or indirectly 
many phases in the development of processes and products of industry The first eleven papers consist 
of subjects of interest to many industries and deal with general principles. Six papers immediately fol- 
lowing deal with mechanical or more specialized matter. The balance of the papers will prove an invalu- 
able aid for the selection and application of those principles of colloid chemistry to specific branches of 
science beginning with geology and mineralogy and running to metals, petroleum, asphalt and agriculture. 
Series to date: Volume I, Theory and Methods, 974 Pages, $14.50; Volume II, Biology and Medicine, 
1029 Pages, $15.50. 


THE STRUCTURE OF CRYSTALS. By Rates W. G. Wycxkorr. 2nd Edition entirely 
rewritten. A. C. S. Monograph No. 19. 497 Pages. Ill. $7.50. 


This new edition follows closely the form of its first edition and marks the advances already reached in 
the study of Crystal Structure in the light of x-ray diffraction methods. The progress of the last few 
years has been so great and important that nearly every chapter has been entirely rewritten. 


THE CHEMICAL CATALOG COMPANY, INC. 
419 Fourth Avenue New York, U. S. A. 
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against the European corn borer, the great enemy of the 
largest American crop. 

Established at Hyéres in 1919, the laboratory, first under 
the direction of Dr. W. R. Thompson and then under that 
of Dr. H. L. Parker, has been quietly at work to discover 
what are the parasites of the corn borer in its natural 
habitat, the European continent, whence it was acci- 
dentally introduced into the United States. 

Up to date, 33 species have been discovered, but only 
15 of these have thus far been collected in sufficient 
quantity to do effective work in America. From the 
Hyéres laboratory the parasites are sent to the U. S. 
Corn Borer Laboratory at Arlington, Mass., where they 
are bred, mated and released in the fields to attack and 
destroy the corn borers. When the parasites take hold 
successfully, shipments are made from Arlington to 
Toledo, Ohio, and Monroe, Michigan, whence distribu- 
tion is made into the corn belt. 

Southwestern France, northern and western France 
and the Po Valley in northern Italy are the regions which 
have contributed the parasites sent over to Arlington. 
However, observers are stationed at strategic points 
throughout Europe and even in the Far East to send 
corn borer parasites found in those regions to the Hyéres 
laboratory where they are carefully examined to see 
whether they represent any new species. 

In the case of most of the 33 species discovered, the 
parasites develop in or on the corn borer larvae and do 
their destructive work upon this stage of the insect. How- 
ever, two species destroy the pupae of the corn borer in 
which they have developed, one species lives in the eggs 
and destroys them, while still another lays its eggs in those 
of the corn borer but they do not develop until the corn 
borer reaches the larval stage, when the attack begins. 

The introduction of new parasites is only a part of 
the well-rounded scheme of the U. S. Department of 
Agriculture for leaving no stone unturned that will delay 
the spread of the corn borer in the great corn belt, Dr. 
Parker pointed out. Other main points in the program 
are the improvement of cropping methods, the destruc- 
tion of corn stalks after harvesting, and the development 
of resistant varieties of corn. 

Although the Hyéres laboratory is primarily interested 
in finding parasites of the corn borer, it has also sent 
shipments to the United States of parasites of other 
economie insect pests such as the alfalfa weevil, the ear- 
wig and the European elm leaf beetle. 


ITEMS 

A‘‘ Lost Wor.tpD’’ of plants is to be sought in the jungles 
of South and Central America by an expedition under the 
leadership of Dr. Ralph W. Chaney, of the University of 
California, and the Carnegie Institution of Washington, 
and participated in by scientific men from a number of 
American institutions. The party is to sail from Boston 
on December 22, and will return to California on Feb- 
ruary 27. The primary objective of the expedition is 
to find plants similar to those that grew in the sub- 
tropical forests of North America some sixty million 
years ago, during the period known to geologists as the 
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Eocene. It is of course not expected that species ex. 
actly identical with the ancient fossils will be found, 
but strong similarities are confidently expected. <A 
reconnaissance trip to Central America, made last year 
by Dr. Chaney, brought to light strong resemblances be. 
tween the existing tropical jungles and the fossil forests 
of Oregon and California. 


A COMBINATION of X-rays and a tiny camera which 
is lowered into the stomach now gives the physician or 
surgeon a means of determining more exactly the loca- 
tion of ulcers or other lesions in the stomach, Dr. P. §, 
Thal, of Chicago, told members of the Radiological §o- 
ciety of North America at their meeting in St. Louis, 
The camera consists really of two cameras, one above 
and one below an illuminating bulb, Dr. Thal explained, 
The whole arrangement is small enough to be passed into 
the stomach easily. A flexible tube from the camera 
carries the manipulating mechanism. Each camera has 
four film chambers arranged so that tiny photographs are 
made of four sides of the stomach walls. Thus eight 
pictures may be made at one time, covering the entire 
interior area of the stomach. By means of the X-ray, 
the physician can see the camera in the stomach and 
guide it to the best place to take the pictures. When all 
is ready, the exposure is made by opening the shutter 
and flashing the light. The films are treated like any 
other photographic negatives. The resulting picture tells 
the surgeon just where he may expect to find the ulcer 
he wishes to remove at operation. 


X-RAYS as an aid in the early detection of certain 
glandular disorders were recommended by Dr. E. Kost 
Shelton, of Santa Barbara, California, at the meeting 
of the Radiological Society of North America. Dr. Shel- 
ton reminded his audience that a number of conditions 
arising from disordered function of the pituitary, thy- 
roid and parathyroid glands, for instance, begin in child- 
hood. Unfortunately, they are usually not detected until 
the patient is much older and the condition is far ad- 
vanced, with consequent less chance for relief. How- 
ever, these glandular disturbances have an effect upon 
bone development which, while it is not very well under- 
stood, may be observed with X-rays. 


CHARLES H. Davies, mechanical engineer of Phila- 
delphia, lost his leg in a mine accident when he was 11 
years old. To-day his ideas, which have been recently 
patented, are revolutionizing the manufacture of arti- 
ficial limbs. Shortly after the war, according to a re 
port in the trade journal, American Machinist, Mr. 
Davies started making wooden legs. He found them 
clumsy and ill-fitting. Then he tried using various 
metals, but the riveted or welded joints were unsightly. 
Finally, he conceived the idea of using an aluminum 
alloy, made into a light, seamless tube. He invented 4 
type of hydraulic press to ‘‘blow up’’ this tube to take 
the desired shape. Now the cost of metal legs is cut 
in half, and labor and time of production are reduced 
almost 100 per cent. 
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The Nature 
Physical Theory 


“A book like this is to a student 
what a ship would be toa traveller who 


wished to explore islands of the sea.” 


By Victor F. Lenzen 


Associate Professor of Physics 
University of California 


A Study in the Theory of Knowledge 


The revolutionary developments in physical science during recent 
years have stimulated an interest in the philosophy of science on the 
part of both philosophers and physicists. John Wiley and Sons ac- 
cordingly take pleasure in announcing a new philosophical study of 
physical theory. ‘‘The Nature of Physical Theory,’’ by Professor 
Victor F. Lenzen. This work is of especial interest since the author 
brings to his problem a professional training in philosophy, especially 
in logic and theory of knowledge. He is admirably equipped to in- 
terpret physics to philosophers and philosophy to physicists. 

‘*The Nature of Physical Theory’’ is an intermediate book in that, 
although the subject is developed rigorously, it is expounded with a 
minimum of mathematics. The mathematical concepts employed are 
defined. The author has sought to provide philosophical students of 
science with a precise and dependable systematic logical analysis of 
physical theory. Thus the book stands between the popular exposi- 
tions of physics and the specialized treatises for experts. 

The program of the book is to analyze the concepts, principles and 
systems of physical theory by building up the system of physics 
inductively. The inductive development of physics is traced through 
the qualitative, operational and postulational stages by a method of 
successive definition and successive approximation. 


A Physicist says: “The book is a unique and useful contribution to 
the literature of physics; unique because there is no other book in 
English which attempts the same thing, and useful because it gives 
in the briefest possible space the frame of ideas which every gradu- 
ate student in physics is expected to acquire, and which almost every 
older physicist is struggling to understand.” 


301 pages 629 $3.50 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


DISINTEGRATION OF THE ATOMIC 
NUCLEUS BY COSMIC RAYS 
THE incessantly penetrating cosmic rays that bombard 
the earth from the depths of outer space smash the 


hearts of atoms and let loose speeding particles, Dr. 


Robert Andrews Millikan, of the California Institute of 
Technology, announced in New York upon his return 
from a two and a half months’ good-will trip to Ger- 
many and other parts of Europe. 

Disintegration of the atomic nucleus by the cosmic 
rays was discovered by Dr. Carl D. Anderson, an asso- 
ciate of Dr. Millikan at the Norman Bridge Laboratory 
of Physics at Pasadena, in research planned jointly by 
Drs. Millikan and Anderson. The results were communi- 
cated to Dr. Millikan while abroad so that he might dis- 
cuss their import with Lord Rutherford, of Nelson, and 
other physicists who have been studying atomic disin- 
tegration at the Cavendish Laboratory, Cambridge, for 
the past decade. 

Dr. Anderson’s experiments provide the first scientific 
evidence that electromagnetic radiation can disrupt the 
innermost structure of matter. Artificial breaking down 
of elements has been accomplished in the past by the 
impact of alpha radiation from radium, which consists 
of rapidly speeding hearts of hydrogen atoms. Hereto- 
fore investigators have not had at their disposal x-rays 
or gamma rays of sufficient intensity or shortness to dis- 
rupt the tightly bound hearts of elements. 

Cosmic rays, with energies of 100,000,000 to 300,000,000 
volts, are extremely penetrating x-rays or gamma rays 
and provide an automatic tool for bombarding and 
smashing the atomic hearts. In his experiments Dr. An- 
derson found that cosmic rays knock both negative and 
positive electrons and protons out of the nuclei of oxygen 
and nitrogen. He used the Wilson cloud chamber ap- 
paratus in which the collision of cosmic radiation with 


‘atoms of gas is made visible by a line of small water 


droplets. The electrons or particles of electricity that 
are reemitted from the collision travel at immense speeds 
—99.9 per cent. of the velocity of light, which is 186,000 
miles per second. The protons or hydrogen nuclei also 
are given great velocities equal to half the velocity of 
light, or 75,000,000 volt electrons. These values provide 
physics with new speed records. 

Dr. Millikan predicted that Dr. Anderson’s bombard- 
ment experiments would be useful in understanding the 
fundamental nature of matter. It is another demon- 
stration that transmutation of the elements, long con- 
sidered an alchemistic dream, is possible in some cases. 
In Dr. Anderson’s experiment, hydrogen, the simplest of 
elements, is obtained from the gases oxygen and nitro- 
gen; although the quantities are of no practical im- 
portance. 

Intensive research on cosmic rays now in progress in 


Germany is confirming, Dr. Millikan found, his conclu- 
sion that cosmic rays come to earth with equal intensity 


from all parts of the the sky. Dr. E. Regener, of the 


University of Stuttgart, by sinking electroscopes to 
thousand-foot depths in the Bodensee, has extended ang 
confirmed Dr. Millikan’s own finding on the penetrating 
power of the most intense cosmic rays. Dr. Millikan 
visited Dr. Regener during his travel in German-speaking 
European countries as the guest of the Oberlander Trust, 
He also found Dr. F. Hoffman, of Halle, in complete 
agreement with him on cosmic rays. 


THE PHOTO-ELECTRIC CELL IN AVIATION 

THE photo-electric cell, magic eye of scienee, has pene- 
trated blanketing fog with an effectiveness thousands of 
times that of the human eye and so gives promise of 
enabling the aviation industry to overcome one of its 
greatest handicaps. 

This and other important facts about aviation light sig- 
nals have been learned from studies at the General Electric 
Research Laboratory by Dr. Irving Langmuir, who first 
filled the vacuum of electric lamps with rare gases to 
make them shine brighter and last longer, and his asso- 
ciate, W. F. Westendorp. They reported results of their 
work before the annual meeting of the American Society 
of Mechanical Engineers. 

A device was described which, it was said, will enable 
a photo-electric cell on an airplane to ‘‘see’’ through 
dense fog light beacons on the ground entirely invisible 
to the eye of the pilot and thus enable the pilot to hold 
to his course. Its operation depends chiefly on the fact 
that the photo-electric cell is thousands of times more 
sensitive to diffused light—and all light from the ground 
will be diffused by fog—than the human eye. 

To make sure that this super-sensitive electric eye will 
report airplane beacons and not just any lights on the 
ground, Dr. Langmuir and Mr. Westendorp suggested 
feeding special beacons with a 1,000-cyele current so that 
they will give a rapidly flickering light. Since other 
lights use either a 60-cycle or direct current, it will be 
possible to isolate the 1,000-cycle signals and use only 
these for direction purposes. 

Indicative of the extreme sensitivity of the cell is the 
fact that in full moonlight it can detect a diffused 
modulated light of an intensity only one thirteen 
thousandth of that of a diffused flashing light just 
visible to the eye. 

In order to determine how well this system would work, 
a special set-up of the photo-electrie cell and amplifier 
was constructed in the laboratory. 


FILTERABLE BODIES SEEN WITH THE 
RIFE MICROSCOPE 

Usine the new ‘‘super-microscope’’ invented by Dr. 
Royal Raymond Rife, of San Diego, Dr. Arthur Isaa¢ 
Kendall, of Northwestern University Medical School, has 
seen for the first time the exceedingly minute moving 
bodies that apparently carry the life of bacteria whet 
these are induced to ‘‘dissolve’’ into a form that will 
pass through the pores of the finest porcelain filter and 
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NEW TEXTS 


ELLEN 
C. 
SEMPLE 


GEORGE 
J. 
PEIRCE 


ROBERT 
8. 
McEWEN 


BURLINGAME, 
GIESE 
and HUNGATE 


GEOGRAPHY OF THE MEDITERRANEAN REGION 


EXPERIMENTAL PLANT PHYSIOLOGY 


| GENERAL BIOLOGY LABORATORY MANUAL 


$4.00 


“It is of course a splendid book. It will become immediately the 
standard text for instruction in the geography of the Mediterranean 
area.’’—Kuirtley F. Mather, Harvard University. 


$1.50 


A stimulating and simple manual, especially valuable when used with 
the author’s text, Physiology of Plants. 
that do not require complicated and delicate apparatus. 


VERTEBRATE EMBRYOLOGY, REVISED 


‘‘The first edition of this book was an extremely useful text, one of the 
best in the field. The new edition will be still more useful.’’—J. H. 
McGregor, Columbia University. 


Illuminating experiments 


$4.75 


$1.50 


The many users of General Biology by Burlingame, Heath, Martin 
and Peirce will welcome this splendid manual to accompany the text. 
The carefully chosen experiments have been tested and perfected by 
several years’ use. 


HENRY HOLT AND COMPANY - NEW YORK 


Two New Lea & Febiger Publications 


New Work In Press 


A 


EMBRYOLOGY 


By Mary T. Harmon, Pu.D. 
Professor of Zodlogy in the Kansas State College of 
Agriculture and Applied Science, 
Manhattan, Kansas 


Octavo, about 400 pages, fully illustrated 


This book reflects eighteen years of successful experi- 
ence in teaching embryology to pre-medical students 
and to students of home economics and physical educa- 
ton. It presents embryology as an anatomical subject 
but function as well as structure is emphasized through- 
out. It removes the student’s difficulties in understand- 
ing the subject by supplying his lack of knowledge 
concerning the structure and the working of the fully 
formed organ or organism. 


New (2d) Edition Just Published 


Diseases of the 


SMALL DOMESTIC 
ANIMALS 


By Oscar V. BruMLey, V.S. 
Dean of the College of Veterinary Medicine and Pro- 
fessor of Veterinary Medicine, The Ohio 
State University, Columbus, Ohio 


12mo, thoroughly revised, 611 pages. Cloth, $4.75 net 


This book includes all of the important diseases of 
the small domestic animals with which the veterinarian 
comes in contact. This treatment, both medical and 
surgical, is fully covered. The work is splendidly or- 
ganized and so clearly and simply written that there 
can be no doubt in the reader’s mind as to the proper 
procedure in any contingency. The precise and essen- 
tial information in every case is supplied in a thorough 
but brief manner. 


LEA & FEBIGER 


Please send me books checked X : 


Washington Square 
PHILADELPHIA 


Cera at publishers’ price. 


$4.75 
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still remain alive and able to resume their micro- 
scopically visible bodies upon suitable treatment. The 
work was done at the Pasadena Hospital, and will be re- 
ported in the official publication of the California Medi- 
cal Association, California and Western Medicine. 

The material used by Dr. Kendall was a culture of the 
typhoid bacillus, ordinarily a fairly large germ, easily 
visible under the higher-powered lenses of a compound 
microscope. By feeding it on his recently-evolved ‘‘K 
medium,’’ which apparently has the power of causing 
all visible bacteria to pass over into an invisible, filter- 
able phase, Dr. Kendall induced the bacilli in his eul- 
tures to go through this change. Under the highest 
power of the ordinary microscope; he could see nothing 
moving in the fluid, except a swarm of rather active 
little granules that could be seen only as tiny motile 
points. 

Examined with the Rife microscope, however, these 
points became plainly visible as small, oval, actively 
moving bodies, turquoise-blue in color. These appeared 
in all the cultures, and could be transferred from one 
culture to another through the fine-pored filters; so Dr. 
Kendall considers them to be the actual filterable forms 
of the typhoid bacillus. 

He put them to another, more definitely crucial test. 
Reasoning that since they were all that were to be found 
in ‘‘K medium’’ cultures of more than eighteen hours’ 
growth, he might find them in an intermediate state in 
younger cultures, he tried examining samples from cul- 


tures exactly eighteen hours old. In these he found both 


full-sized bacilli still unchanged, and his small, turquoise- 
blue bodies, and in addition there were peculiarly altered 
bacilli within whose substance the turquoise-blue bodies 
could be seen. These he holds to be bacilli caught in the 
act of changing from the filterable to the non-filterable 
phase. 

This visual demonstration of the hitherto invisible, 
living and moving particles of the filterable phase of a 
bacillus is hailed editorially by California and Western 
Medicine. Of Dr. Rife’s microscope the editorial says: 
‘“Whereas our present microscopes magnify from one to 
two thousand diameters, in this new microscope we have 
an instrument for which a magnification as high as 
seventeen thousand diameters is claimed. This is cer- 
tainly a long stride from the initial efforts of Van 
Leuwenhoek, whose simple instrument may be said to 
have laid the foundation for the science of bacteriology 
which later came into being; and by means of which 
science much of the world’s progress in man’s conquest 
of the infective and other diseases has been made pos- 
sible.’’ 

In the forthcoming article only meager details of the 
new microscope itself are given. It is made known, how- 
ever, that all the optical parts are of quartz instead of 
the usual glass, that attachments make possible spectro- 
scopic examinations and motion pictures of the material 
under the lens, and that magnifications up to seventeen 
thousand diameters are possible. The work on Dr. Ken- 


dall’s filterable typhoid germs was done at a magnifica- 


tion of five thousand diameters. 
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The light used with Dr. Rife’s microscope is polar. 
ized, that is, it is passed through crystals that stop 4) 
rays except those vibrating in one particular plane. By 
means of a double reflecting prism built into the instru. 
ment, it is possible to turn this plane of vibration in any 
desired direction, controlling the illumination of the 
minute objects in the field very exactly. Further de. 
tails regarding the mechanical construction and _ the 
optics of the sensational new instrument are promised at 
an early date. 


BLOOD TEST FOR CANCER 

A NEW method of detecting cancer in its early stages 
has been developed by Dr. Hans Jacques Fuchs, member 
of the physiological institute of the Veterinary Univer. 
sity of Berlin. An account of the new method has bee, 
given by Dr. Fuchs to a Science Service correspondent. § 
Details will be published in a few months in a German 
scientific journal. 

So far, two thousand cases have been successfully 
diagnosed by the new method, the diagnosis being con- 
firmed by operation or dissection. The method also 
makes it possible to determine the presence or absence 
of cancer when an infectious disease occurs at the same 
time. Further, it is claimed that by this method the 
success of surgical or radiological treatment of cancer 
can be controlled. 

The new method depends on the digestion of serum 
from the blood of a suspected cancer patient with fibrin 
prepared from the blood of a normal person and with 
fibrin from the blood of a person known to have cancer. 
The digestion goes on for ten hours at a temperature of 
104 degrees Fahrenheit. The protein is then removed 
from these samples and the amount of non-protein nitro- 
gen present in each is determined. Depending on the 
amount of non-protein nitrogen present, it is possible to 
make a diagnosis as to whether the suspected case is on¢ 
of cancer or not. 

The new method is the result of five years of inces- 
sant research work during the course of which Dr. Fuels 
had to make a number of pieces of special apparatus it 
order to achieve the necessary exactness in his determina: 
tions. The method also marks the first time that 3 
chemical determination of a serological process has bee 
made. 

A certain diagnostic test for cancer, such as this is 
hoped to be, will be particularly valuable because moder 
methods of treatment by surgery and tadiation ar 
chiefly successful only in the early stages of the disease. 
When cancer attacks the internal organs, it is nearly im 
possible to detect it in its early stages by present meth- 
ods of diagnosis. 


A NEW ANESTHETIC 
A NEW general anesthetic for use in surgical opel 
tions, which is more rapid and efficient than eth’, 
chloroforr or the anesthetic gases, has been discovered 
in accordance with a prediction of Dr. C. D. Leake, 
professor of pharmacology at the University of Califor: 
nia Medical School, according to an announcement made 

on December 4 by Dean Langley Porter. 
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THE WISTAR INSTITUTE 
BIBLIOGRAPHIC SERVICE 


A condensed summary of each paper appearing in the 
journals listed below is issued prior to publication of the 
article in full. This distribution of abstracts enables a 
biologist to familiarize himself with contemporary re- 
search in @ minimum of time, and to select the articles 
which he wishes to purchase in reprint form. To receive 
these abstracts he may subscribe to the Advance Ab- 
stract Sheets or to the Bibliographic Service Cards. 

The Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more abstracts, together 
with the price per reprint. Subscription rate is $3.00 
per year. 

The cards also are issued twice a month. In addition 
to the abstracts, the cards provide subject headings and 
complete bibliographic reference. The cards are con- 
venient for filing and library records. Price, $5.00 per 
ear. 

. At regular intervals the abstracts are assembled and 
published in book form with complete authors’ and 
analytical subject indices. Price, $5.00 per volume. 


Journal of Morphology and Physiology 

The Journal of Comparative Neurology 

The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
American Anatomical Memoirs 

American Journal of Physical Anthropology 
Folia Anatomica Japonica (Tokyo, Japan) 
Physiological Zoology (Chicago, Illinois) 
Stain Technology (Geneva, New York) 
Ecological Monographs (Durham, North Carolina) 


The Wistar Institute of Anatomy and Biology 


Thirty-sixth Street and Woodland Avenue 
Philadelphia, Pa., U. 8. A. 


OPEN FOR ENGAGEMENT: Executive with wide ex- 
perience as head of chemical and metallurgical labora- 
tory in large manufacturing plant. Ph.D. and honorary 
degrees from eastern universities. Experience in col- 
lege administration and scientific editorial work. Ad- 
dress Box XY. 


NEW (15th) EDITION OF 
THE MICROSCOPE 


By SIMON HENRY GAGE 
Revised throughout, and a wholly new chapter on 
the Ultra-Violet Microscope. Price $4.00. 


THE COMSTOCK PUBLISHING CO., Ithaca, N. Y. 


JUST PUBLISHED 


New lists of fine shells and books on Mollusca and 
other Natural Science subjects. Send for same at 


once if interested, stating what branch you collect. 
Largest assortment in the world. 

WALTER WEBB 
202 Westminster Road 


Rochester, N. Y. 


Second Edition: Revised and Enlarged 


THE RAT: DATA AND REFERENCE TABLES 
Memoir No. 6: 458 pages. Bibliography: 2206 titles 
HENRY H. DONALDSON 
Published by THE WIsTAR INSTITUTE 
Philadelphia, Pa., U. S. A. Price, $5.00 


INDEX 
an Encyclopedia of Drugs and 
| Chemicals 
“One of the best handbooks for the advanced 


student and analyst that was ever compiled. It 
might well be termed a desk edition of Beilstein, 
a companion for the expert .. . The references 
to chemical substances note the atomic ar- 
rangement, contain brief descriptions of the 
properties ... Special attention should be called 
to a list of indicators for determining pH con- 
centrations; a short section on qualitative reac- 
tions of acids, bases, metals, and salts; reactions 
of the more important alkaloids and glucosides; 
and a list of atomic weights brought down to 
1929,”~Industrial and Engineering Chemistry. 
4th edition, 1930, 585 pages. 64% x9 inches. 
Fabrikoid leather. $5.00; discount of 50 per 
- Cent ($2.50) to members of and those associated . 
with the chemical and allied professions. 


Send remittance, with identification of sender,to 


MERCK CO. 


RAHWAY 


ry 


The 
Foundations of Science 


By H. POINCARE 
Pp. xi +553. 


Containing the authorized En- 


glish translation by George 


Bruce Halsted of ‘‘Science and 
Hypothesis,’’ ‘‘The Value of 
Seience’’ and ‘‘Science and 
Method,’’ with a special preface 
by Poinearé, and an introduc- 
| tion by Josiah Royce. Price, 


postpaid, $5.00. 


THE SCIENCE PRESS 
Grand Central Terminal New York, N. Y. 
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The new anesthetic is called divinyl oxide. It is 
chemically related to ether and ethylene and will prob- 
ably be given in the same way that ether is. However, 
it is superior in several ways to these anesthetics. 

Recovery is more rapid when divinyl oxide is used for 
an operation than when ether is used. There is less 
excitement and less nausea with the new anesthetic. 
There is also less irritation of the lungs and less dis- 
turbance of the body’s chemical equilibrium. The 
heart action is not greatly changed. Divinyl oxide is a 
liquid which boils at a low temperature. It is inflam- 
mable and as explosive as ether. 

Associated with Dr. Leake in the work leading to this 
discovery were Mrs. Mei-Yu Chen Mai, now in Peiping, 
China; Dr. P. K. Knoefel, fellow of the National Re- 
search Council, and Dr. A. E. Guedel, Los Angeles anes- 
thetist. While investigating the anesthetic action of 
ether and ethylene at the University of Wisconsin, Dr. 
Leake predicted that divinyl oxide, the chemical relative 
of these substances, would prove valuable. At his re- 
quest, it was produced in a chemically pure form by 
Dr. R. T. Major and Dr. W. L. Ruigh, of Princeton 
University, and the Merck Laboratory for Pure Research 
at Rahway, N. J. It was then given a trial and as a 
result the world has a new anesthetic. 

Divinyl oxide may be obtained from the common gar- 
den variety of leek, but only by a laborious process. It 
has been found more practicable to obtain it by another 
method. Clinical evaluation of the new anesthetic is 
still proceeding at the University of California Hospital 
under the supervision of Dr. H. C. Naffziger, professor 
of surgery, and Dr. D. Wood. 

The experiments leading to this discovery were made 
possible by financial aid from public-spirited citizens, 
chiefly the Christine Breon Research Fund. 


ITEMS 


THE cosmic rays have been seen. At least, the 
straight paths along which they travel have been made 
visible in experiments reported to the American Physical 
Society by Dr. L. M. Mott-Smith and G. L. Locher, of 
the Rice Institute, Texas. They believe, from their ob- 
servations of these thin straight tracks of rapidly moving 
particles, that bullet-like corpuscles must form the prob- 
lematical cosmic rays. The Wilson cloud expansion 
chamber, which has been used to investigate colliding 
atoms, was used in these experiments to make visible 
the path of the rays. They appear as a train of water 
droplets in a strong light. 


PHOTOGRAPHIC plates sensitive to ultra-violet light will 
shortly be made commercially by a new process, Dr. C. 
E. K. Mees, of the Eastman Kodak Company, has re- 
ported to the Optical Society of America. ‘‘Schumann’’ 
plates used for this purpose till now were difficult to 
make and had to be prepared by hand. They had a 
coating either entirely free from gelatine or containing 
only a small trace of gelatine to bind the silver bromide 
together. R. E. Burroughs, of the staff of the Kodak 
Research Laboratories, tested a large number of organic 
substances and found the most suitable to be ethyl di- 
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hydrocollidine dicarboxylate, which fluoresces strongly 
in the ultra-violet. This substance can be applied in 
organic solvents, from which it crystallizes in micro- 
scopic crystals over the surface of the plate, these erys- 
tals being easily removed before or during development 
of the plate. 


A NEw type of frozen fruit is being developed by the 
Food Research Division of the Bureau of Chemistry and 
Soils, Department of Agriculture. By pulping the 
pitted fruit, adding a sugar syrup, mixing it thoroughly 
and then freezing it at very low temperatures, depart- 
ment chemists have developed this frozen fruit product 
which they claim has a remarkably smooth texture and 
fully retains the original flavor. The experiments already 
have been made with excellent results with several varie- 
ties of fruit, and it is hoped that later results will mea- 
sure up to the promise of these preliminary experiments, 
If so, ice-cream manufacturers and soda fountain op- 
erators will have a new and highly desirable fruit base, 
which also will be available for direct consumption in 
the frozen state. 


MIcHIGAN forest fire fighters last season developed a 
system of obtaining water for fighting ground fires by 
drilling shallow wells when no other near-by source was 
available. On many occasions it was found possible to 
sink a well from three to eight feet into the ground in 
a short time and thus obtain sufficient water to keep a 
ground fire or a muck fire under control. The use of 
this system, of course, depends upon the height of the 
water table. When-it is low the pump system can not 
be used, but in ordinary seasons it has been found that a 
well point sunk a few feet into the ground will furnish 
enough water to fill portable tanks and pails. An ordi- 
nary ‘‘pitcher’’ pump or a gasoline pump is used to lift 
the water to the surface. 


NEXT summer’s grasshoppers are being fought this 
winter by the U. S. Bureau of Entomology: A survey 
is now in progress in the ’hopper country; this will be 
completed early in December, and it will then be known 
what steps will be needed to prevent a serious outbreak 
in the West and Northwest next summer. The normal 
method of stopping an outbreak of grasshoppers is to 
distribute baits of arsenic-poisoned bran where the young 
insects crawl the thickets, before they get their wings 
and move over a wide territory. The present survey 
should show where it will be necessary for private owners 
and state authorities to lay in larger supplies of the mu- 
nitions of chemical warfare. 


THE radium content of the pitchblende ore newly dis- 
covered in the Great Bear Lake region of Canada, has 
been incorrectly reported (see SUPPLEMENT, No- 
vember 13, 1931). The pitchblende ore bears about 
$2 to $6 of radium per pound of ore. Assays of ore by 
the Mines Branch Laboratories at Ottawa showed be 
tween 71 and 213 milligrams of radium per ton, Assut- 
ing radium valued at $70,000 per gram, this is $5,000 to 
$15,000 radium gross value to the ton of ore. 
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TEXTS-FOR-THE-NEW -SEMESTER 


Chemistry 
¢ CURTMAN: Qualitative Analysis 


Fabrikoid, Cr. 8vo, 395 pages, $3.75 


From many enthusiastic com- 

ments of teachers we quote the 
This highly successful three-in-one text treats following : 

theory, laboratory practice, and calculations in 

sufficient detail to make further textbook equip- 

ment unnecessary. As a textbook of theory, . now epoch in the teaching of qualita- 

Part I gives a thorough elementary review of 


principles, bridging the gap between the first 
chemistry course and advanced study. As a 
laboratory guide, Part IV gives directions suffi- 
cient for two semesters’ work, although a shorter 
course may be based upon them. The author’s 
individual reagent system is fully explained; 
the most up-to-date methods are incorporated ; 
supplementary reference materials simplify the 
student’s work and enrich its results. The 
mathematics of qualitative analysis receives one 
complete, important chapter. 


proaches it in its treatment of ionic 
equations and in the general presenta- 
tion of modern chemical theory.’’ 


‘*The feature that appealed to me 
most was the abundance and excellence 
of the theoretical matter. With a text 
such as this the student has a ready ref- 
erence to points that may not be per- 
fectly clear in the lecture.’’ 


Physics 


CULVER: 
Electricity and 
Magnetism 
Cloth, Cr. 8e0, 383 pages, $3.25 


This text for the course in electricity 
and magnetism is a comprehensive, 
well balanced, up-to-date treatment. 
Professors say: 


‘*Some of us have been waiting for years 
for a satisfactory book on electricity and 
magnetism to use with students who had al- 
ready completed a year of physics, and this 
textbook comes nearer filling this need than 
any I have been able to find heretofore.’’ 

‘*Without going over again the funda- 
mentals of electricity and magnetism Dr. 
Culver has introduced the student to the im- 
portant concepts of an advanced study.’’ 


A pamphlet of SUPPLEMENTARY 
PROBLEMS to accompany this book 
is now available. 


° WOOD: Textbook of 
Sound 


Cloth, Cr. 8vo, 519 pages, $6.50 


For the course in Sound no more 
comprehensive and up-to-date text- 
book is available than this thorough 
discussion by a British scientist. It 
will also prove a very welcome com- 
pendium of modern’ experimental 
method and determinations for the 
reference use of student or worker. 

It covers the physics of vibrations, 
both audible and inaudible, and has 
special reference to recent theoretical 
and technical developments, in the 
field of acoustics, sound reproduction, 
noise reduction, ete. 


60 FIFTH AVE. 


“MACMILLAN: 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


DOUBLE HYDROGEN ATOMS 

HYDROGEN atoms twice as heavy as usual, forming 
probably a new unit in the building of all other chemi- 
cal atoms and throwing new light on the atom core, have 
been detected through the collaboration of Professor 
Harold C. Urey and G. M. Murphy, of Columbia Uni- 
versity, with Dr. F. G. Brickwedde, of the U. 8. Bureau 
of Standards in Washington, D. C. 

The low temperature laboratory of the bureau, in 
which liquid helium was made for a first time in the 
United States some months ago by Dr. Brickwedde and 
others, assisted in the discovery of this new hydrogen 
isotope, which differs from ordinary hydrogen only in the 


weight of its atoms. By evaporating liquid hydrogen 


under a reduced pressure, and at the excessively low tem- 
perature of freezing hydrogen, 435 degrees below zero 
Fahrenheit, a partial separation of the heavier atoms was 
achieved. Professor Urey and Mr. Murphy then ex- 
amined the heavier distillate in their spectroscope in 
New York and found a new series of ‘‘Balmer’’ lines 
that could only be attributed to hydrogen atoms of 
atomic weight two. Only one atom out of four thousand 
in ordinary hydrogen gas, however, he finds, is one of 
the new H2 kind. 

Professor Urey himself had predicted last May that 
this hydrogen isotope of weight two would be found. 
His conclusion was drawn from a consideration of the 
relations between the numbers of electrons and protons 
in the known atomic nuclei. Independently Professor 
Herrick L. Johnson, of the Ohio State University, and 
Professor Raymond T. Birge and D. H. Menzel, of the 
University of California, had made the same prediction. 
Dr. Johnson followed practically the same reasoning as 
Professor Urey, while Professor Birge reached his con- 
clusion from a comparison of chemical atomic weights 
and isotopic weights obtained direct by Dr. F. W. Aston 
in Cambridge, England. 

Faintness of the spectrum or rainbow of the light 
emitted by the heavier hydrogen prevented previous 
seekers from observing the tell-tale lines, Professor Urey 
believes. Professor Urey did indeed observe these lines 
in the spectrum of ordinary hydrogen gas, but they 
were so faint that he could not be sure they were not 
‘“ghost’’ lines caused by irregularities in the apparatus 
used for detecting them. When in the low temperature 
experiments the proportion of the rare isotope was raised 
to 1 in 800, however, the H2 lines became visible near 
the regular lines of the ‘‘Balmer’’ spectrum. The 
nucleus of the new atom lies in weight in between ordi- 
nary hydrogen, weight one, and helium, weight four, 
both of them regarded as the units of which the cores 
of all other atoms are made up. The new H2 provides 
a new building block for atom nuclei, according to Dr. 
Brickwedde, and will be investigated with great eager- 
ness by both chemists and physicists for the light it will 
throw on the way that the nucleus is built up. 

The outside coatings of the new hydrogen atoms are 
identical in all respects, including chemical properties, 
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with ordinary hydrogens. Only the mass of the nucleys 
is different. These two forms are not to be confused, 
however, with the symmetric para and unsymmetri: 
ortho hydrogen atoms discovered in 1929 by Drs. K. 
Bonhoeffer and P. Harteck at the Kaiser Wilhelm Insti. 
tute for Physical Chemistry in Berlin. These forms of 
hydrogen were of equal weight but different magnetic 
properties. 

A new still will be made at the Bureau of Standards, 
which Dr. Brickwedde will use to attempt a more con. 
plete separation of the hydrogen twins. As the one js 
twice as heavy as the other he believes that this shoul 
be quite possible. 


INTERSTELLAR ABSORPTION CLOUDS 

THE distinction of living im the midst of the largest 
aggregation of stars in the universe was probably 
snatched from earth dwellers by Dr. Frederick H. 
Seares, assistant director of Mt. Wilson Observatory, 
when he reported to the Carnegie Institution of Wash- 
ington that clouds of dust and gas in our galaxy dim 
the light of star clusters and thus astronomers were mis- 
led in thinking that they were farther away than they 
really are. 

Instead of the stellar system in which our sun is a 
minor star being some five times the size of the largest 
spiral nebulae in the heavens, Dr. Seares believes that a 
correction for the absorption of light by interstellar gas 
and dust clouds will narrow down this difference, per- 
haps even showing that the galaxy around us is quite 
ordinary in size. 

The portion of the universe in which the earth and 
mankind happen to be loses again a claim to distinction 
among the millions of other galaxies or ‘‘island uni- 
verses’’ that giant telescopes reveal as dotting the 
heavens in all directions. 

Present estimates that it takes light 200,000 years to 
travel across the diameter of our stellar system depend 
upon determinations of the distances of the globular star 
clusters, Dr. Seares explained. In these clusters of stars 
there are stars whose light waxes and wanes in regular 
periods. Some years ago it was discovered that the time 
of these stellar light variations was the key to the true 
brightness of the variable star. By comparing the real 
brightness and the luminosity of the star as it appears 
from earth, it was possible to find its distance. The s- 
called Cepheid variable stars thus became the yardstick 
of the heavens. 

By obscuring the light from these distant stars used 
as measuring sticks, Dr. Seares holds that the clouds of 
nebulosity in the plane of the Milky Way have so short 
ened the standard of length that it has given too high 
values. 

Aside from its supposed larger size, the galaxy around 
us is so typical of the spirals that, Dr. Seares explained, 
‘study of the spirals helps us to understand the galaxy.” 
If we could look at the Milky Way and the rest of ow 
galaxy from a point a million light years out in space 
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e HANCOCK: Introduc- 
tion to The Theory of 
Algebraic Numbers 


To be published December 29 


In this scholarly treatise, written 
from the heuristic viewpoint, Professor 
Harris Hancock, of the University of 
Cincinnati, has made the whole sub- 
ject of the theory of algebraic numbers 
more accessible, more attractive, and 
less difficult than it has ever been be- 
fore. He has achieved a notable syn- 
thesis of Kronecker’s and Dedekind’s 
classical theories, summarized later 
work, and recorded the results of his 
own vigorous thinking along this line. 


eSHORTER: Introduc- 
tion to Vector 
Analysis 


Cloth, 12mo, 356 pages, $2.75 


Mathematicians and scientists, as 
well as teachers of courses in this sub- 
ject will welcome this new elementary 
treatise on Vector Analysis. It ex- 
plains fully, yet with an admirable 
clarity and simplicity, the nature 
and use of this indispensable tool for 
the reasoning and calculating of prob- 
lems in physics. It is well furnished 
with problems which adapt it for class 
use and contains many applications to 
dynamies and physics. 


» MOULTON: Differ- 


ential Equations 


Cloth, Cr. 8vo, 395 pages, $5.50 


This text occupies a field not hith- 
erto covered by any book on the sub- 
ject. It treats from both the theoreti- 
cal and practical points of view the 
subject of ordinary differential equa- 
tions, exclusive of elementary and 
partial differential equations. The 
author eombines high mathematical 
standards with a lively appreciation of 
the practical difficulties of the subject. 
Problems make the book practical for 
class use. 

“It is unquestionably an outstanding book 
——a very important contribution to mathe- 
matical progress and instruction in America. 
Both congratulations and thanks are due for 
a publication which sets and maintains such 
a high standard of excellence. Moreover, 


the book is beautifully printed, and is both 
pleasing and substantial.” 


eGRAUSTEIN: Intro- 
duction to Higher 


Geometry 
Fabrikoid, Cr. 8v0, 486 pages, $4.50 


This book sets forth the outstanding 
primary ideas of modern geometry 
without undue emphasis on any one 
point of view. It will initiate the 
reader to the basic ideas and methods 
of higher geometry, furnish him with 
an adequate background for further 
studies, and give him a wholesome 
training in mathematical rigor. It has 
an excellent equipment of problems. 

‘*An excellent introductory textbook for 
the subject. The material is so well arranged 
and so clearly expounded that an intelligent 
student will be able to follow the discussion 
with very little difficulty.’’ 

‘*Should be very useful in helping students 
to obtain a clear understanding of the funda- 
mental concepts necessary for more advanced 
study of mathematies.’’ 
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would look something like the great nebula in Andromeda 
or the famous Messier 33 nebula. It would have a great 
watch-shaped contour, stars scattered within, and great 


‘stellar aggregations, luminous nebulae and dark obscur- 


ing clouds located in the central plane of the galaxy. 

Proof of Dr. Seares’s inference that obscuring clouds 
are wide-spread over the central plane of the galaxy was 
aided by photographs made at Mt. Wilson Observatory 
by Dr. F. E. Ross, of Yerkes Observatory, working with 
a very efficient short-focus telescope lens of his own de- 
sign. These photographs show more clearly than ever 
before that the rift running from the constellation of 
Cygnus to that of Circinus and separating the two lumi- 
nous branches of the Milky Way is formed by dense 
absorption clouds. 


AIR FILTER TO ALLEVIATE HAY FEVER 

PEOPLE who suffer from hay fever will soon be able to 
have air filters installed in their homes which will remove 
irritating pollen from the air. Experiments just con- 
cluded at the University of Illinois Research Hospitals 
have demonstrated the practicability of relieving hay 
fever patients of distress by means of air filters. The 
filters used were adapted from the commercial form by 
Dr. William H. Welker and were used in an extensive 
series of experiments conducted by Drs. Tell Nelson and 
Ben Z. Rappaport. 

People suffering from hay fever, according to Dr. 
Rappaport, were relieved of most of their symptoms in 
from one half to one and a half hours after entering a 
room in which the air had been drawn in from the out- 
side through these filters. Patients who were used in 
these experiments slept well except on very hot nights 
when the room was uncomfortable because of the heat, 
but patients suffering from asthma were only partly 
relieved. 

‘* Actually, very severe cases of hay fever who find life 
almost intolerable for two months unless they get away,’’ 
Dr. Rappaport said, ‘‘are greatly benefited. The filtra- 


tion is at best, however, as an adjunct to treatment by 


immunization.’’ 

People who are only partially relieved by immuniza- 
tion treatment, he pointed out, can be benefited by using 
in addition a filtering machine in their bedrooms, thus 
exposing them to pollen only when they must be out of 
doors. A good percentage of the 2,500,000 to 6,000,000 
people who have hay fever in the United States can in 
this way be partially aided. 

The experiments carried on at the University of 
Illinois Research Hospitals were conducted in one of 
the wards in which a machine was installed which drew 
air in from the outside through a number of paper 
filters. Over 100 persons were observed. Those with hay 
fever only were. kept in the room at night and permitted 
to pursue their customary activities during the daytime. 
Patients with asthma were kept in the room 24 hours a 
day. 

The hay fever cases were relieved of most of their 


_ symptoms in from one half to one and a half hours after 


entering the room. They slept well. The relief, how- 
ever, was not complete, as most of them had a mild 
attack of hay fever in the morning on awakening. 
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The asthma cases caused by the fall pollens wey, 
only partially relieved, several not until they had bee, 
in the room four or five days. Their asthma returned , 
few hours after leaving for home. 

Further work with improved filtration machinery j, 
being planned by the University of Illinois group fo 
next year. 


TREATMENT FOR PELLAGRA 


A METHOD of treating pellagra, based on a new theory 
of its cause, has been reported by Dr. Ibrahim Sabry, 
skin specialist to the Government Hospital at Alexandria, 
Egypt, to the London Lancet. 

Dr. Sabry’s method consists simply of daily injections 
into the veins of a small amount of a sterilized solution 
of a common chemical, sodium thiosulphate. The skin 
lesions which are a distressing feature of pellagra are 
checked in early cases after only a few injections and 
disappear quickly in late and lingering cases. Gangre. 
nous limbs, sometimes seen late in the course of the 
disease, soon heal under this treatment. Other symptoms 
clear up as the disease yields to treatment. From 20 to 
60 injections are needed. So far no complications what- 
ever have been met with. 

Dr. Sabry considers these facts sufficient grounds for 
contesting utterly the idea that pellagra is caused by 
vitamin deficiency, since no disease due to deficiency of a 
vitamin has ever been known to improve without supply- 
ing the lacking vitamin and certainly not from the mere 
introduction into the body of a drug that can not con- 
tain any vitamin. 

Instead, Dr. Sabry believes that the symptoms of 
pellagra are due to presence in the body of a poison be- 
longing to a chemical group having the name dioxyphenyla- 
lanine. This is closely related to tyrosine, which occurs 
normally in the body. He claims that the pellagra toxin 
which he calls ‘‘dopa’’ has been obtained from the veg- 
etating seeds of beans. He therefore attributes pellagra 
in Egypt mainly to the consumption of beans. 

Dopa may also occur in maize or any other cereal. 
It may get into the body by way of food, such as beans, 
maize or other cereals, or it may be formed in the body 
by the action of some parasite or ‘‘germ.’’ Dr. Sabry 
is of the opinion that it gets into the body by way of 
the food eaten, and specifically from beans. 


THE ORIENTAL LAND-LEECH 

THE Oriental land-leech, known among scientific circles 
as the Haemadipsa (takers of blood) is found abundantly 
in the jungles, forests and mountain slopes of India. 
For years, residents of these sections, particularly » 
the vicinity of Darjeeling, explorers and hunters hav? 
complained of these pestiferous and uncanny animals. 

Dr. J. Perey Moore, of the department of zoology 
the University of Pennsylvania, has just returned from 
India where he has spent a year in the field studyi” 
their habitat, behavior and physiology. He was p* 
tially prompted to make this study because comparative 
little is known of the land-leech, aside from the frequ™' 
accounts of their abundance in India and the annoyal 
they cause. Athough Dr. Moore has returned with ‘ 
wealth of information, additional work will have to 
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AND STANDARD PUBLICATIONS FOR COLLEGES, 
1931-1932 Edition. Our latest books, and our appropri- 
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margin, 
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THE WISTAR INSTITUTE 
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journals listed below is issued prior to publication of the 
article in full. This distribution of abstracts enables a 
biologist to familiarize himself with contemporary re- 
search in a minimum of time, and to select the articles 
which he wishes to purchase in reprint form. To receive 
these abstracts he may subscribe to the Advance Ab- 
stract Sheets or to the Bibliographic Service Cards. 

The Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more abstracts, together 
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250 pages, 17 ills. $2.50 


“These are original poems. 
I have read them with great 
interest and admiration.”— 
William Lyon Phelps. 
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CARNEGIE INSTITUTION 
OF WASHINGTON 
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carried on in the laboratory before a complete knowledge 
of the animal is obtained. 

From his study abroad Dr. Moore has come to the 
conclusion that the land-leech has sense organs of touch, 
light pereeption and taste-smell. All three of these sense 
perceptions are used to ascertain the presence and posi- 
tion of their prey. A hungry leech in the field tends 
to move upward. This is known as negative geotropism. 

t will climb any plant or object with which it comes 
into contact and when the high point at the top of a 
blade of grass or a plant is reached, it will stop, and, 
attaching its posterior sucker firmly it will stretch its 
body to the utmost and with rather violent movements 
will reach in all directions. It is from this higher posi- 
tion and this reaching manner that it may possibly come 
in contact with its prey. 

Dr. Moore experimented with the sense of smell per- 
ception of these leeches. Many times he watched them 
climbing. After they had been unsuccessful in coming 
in contact with him, they descended to the ground, moved 
to a closer stem, and repeated their climbing and stretch- 
ing. After they had almost reached him, he carefully 
moved to a new position and noted that after some 
hesitation they changed their course and still followed 
him. 

The Oriental land-leech, which thrives only on the 
blood of vertebrates, has an enormous appetite although 
it feeds only occasionally. Dr. Moore weighed some of 
them before feeding and after. He allowed them to feed 
on frogs or sometimes he allowed them to attach them- 
selves to his hand and drink his blood. These experi- 
ments showed that some of them actually imbibed eleven 
times their own weight of blood. One feeding, however, 
may suffice for several months, for a year, or even for 


life. 
ITEMS 


A ‘*BRASS BRAIN,’’ that ferrets out cyclic variations 
in the amount of heat and light put forth by the sun, 
was demonstrated by Dr. Charles G. Abbot, secretary of 
the Smithsonian Institution, at the meeting of his board 
of regents. It consists of a simple but ingenious ar- 
rangement of sliding brass pins on two wheels, which 
will automatically untangle a curve representing one 
period of activity from a compound curve in which more 
than one such period may be indicated. The device is in- 
tended for use in Dr. Abbot’s study of the fluctuations 
in the amount of energy radiated by the sun. Many 
years of research have led him to the belief that these 
tiuectuations are indirectly reflected in weather changes, 
and that eventually a reliable method for long-range fore- 
casting may be based on them. 


VERMONT will add another unit to the chain of north- 
eastern seismograph stations. Plans for the imstalla- 
tion of a Milne-saw seismograph of the most modern 
type have been announced by Professor Elbridge C. 
Jacobs, of the department of geology. The instrument 
will be set up in the new Robert Hull Fleming Museum 
of the University of Vermont. A grant for this purpose 
has been made by the National Research Council, and 
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it is hoped to have the apparatus in operation by the 
fall of 1932. 


A SUBSTANCE having remarkable powers of controlling 
the growth of living beings and of possible value in the 
treatment of cancer is being investigated in the labora. 
tories of the Royal College of Surgeons of England and 
at King’s College, London. The discovery is due to a 
young biochemist, J. H. Thompson, who has found that 
an extract of the parathyroid gland of cattle will 
restrict or prevent growth without endangering the 
health of the organism. The most important application 
of this discovery lies in the treatment of cancer. It is 
being tested in several London hospitals_with very en- 
couraging results. Sir Arthur Keith has further sug- 
gested that it may be of value in the treatment of the 
disease called acromegaly or gigantism which is due to 
abnormal functioning of the pituitary gland. 


Don’t plant pure stands of conifer trees in forests 
that are being established or rebuilt, warns Eldred R. 
Martell, of the University of Michigan, in an article 
which will appear in the forthcoming issue of The Jour- 
nal of Forestry. Pure stands of such evergreens, he 
claims, have a bad effect on the soil in which they grow, 
leaching it of necessary soluble minerals and causing the 
development of solid layers of ‘‘hardpan’’ that inter- 
fere with the circulation of soil water and prevent deeper 
penetration by tree roots. Mr. Martell holds that rain 
water, seeping downward through the littered needles on 
the forest floor, becomes acid, making it a too-efficient 
solvent of the mineral nutrients that should be left there 
for the feeding of the trees. 


AMERICAN automobiles are losing popularity in the 
Philippine Islands. They are attacked by the little 
thread-like feeding organs of fungi. These organisms 
cause decay in the wooden parts of autos, with the result 
that the doors begin to sag and the top starts rattling 
or gives way entirely. Even upholstery is, not immune. 
Most automobiles in the Philippines are American made, 
using temperate-zone woods. European cars are few, 
but many of them, to circumvent the fungi, use tropical 
woods which are not susceptible to fungous decay. Rav- 
ages of the fungi occur within the first or second year of 
the car’s life. Spores of the fungi, spread by the wind, 
light on automobiles and germinate. Moisture necessary 
for the fungous growth gains entrance to the wood used 
in the car, usually at the joints. Assisted by hot weather 
and plenty of rainfall, the fungi grow rapidly. They 
send out cotton-like threads, secreting ferments, which 
spread throughout the wood tissues and destroy them. 
Two remedies are suggested by C. J. Humphrey, my- 
cologist of the Bureau of Science, Manila, in a report 
to the Philippine Journal of Science. Resistant Philip- 
pine woods could be shipped to the U. 8S. for the manu 
facture of cars destined for the tropics, or Americal 
woods could be treated with substances, such as creosote, 
to render them reasonably safe from decay. Aill-steel 
auto bodies, of course, are in no danger from the fungi. 
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MEXICO 


Personally conducted Eleven day tour NEW 
ORLEANS via VERA CRUZ to MEXICO CITY 
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Sailing from NEW ORLEANS January 2nd, 
returning January 12th, on SS ‘‘OLANCHO’’ 
especially assigned by United Fruit Company to 
A.A.A.8. Mexican tour. 

Mexican Railway Vera Cruz to Mexico City, 
stopping Orizaba, Visiting Cuernavaca, Xochim- 
ilco, Teotihuacan, 4 days in Mexico. 


All Expenses .. . $165.00 


Tour can be extended by payment additional 
actual expenses. 

Personally conducted by NEAL M. LEACH, as 
experienced traveller. 

Party limited to Twenty-five. Reservations 
should be in our hands by December 21st. 


HIBERNIA BANK TRAVEL BUREAU 
Carondelet & Union Streets, 
New Orleans, La. 
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Founded in 1902 for the Advancement of Applied 
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some college, university, or technical institution, 
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8. C. Lind. 

The successful candidate, upon receipt of notifi- 
cation of the award, shall undertake an investiga- 
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Board of Directors, at any institution of learning 
either in the United States or abroad that may be 
approved by the Board of Directors. 

Application shall be made through the Secretary 
of the Electrochemical Society on blanks furnished 
by him. 

Applicants for the Weston Fellowship in Electro- 
chemistry ($1000) for the university term 1932-33 
are urged to mail their applications as early as 
possible. They must reach the Secretary’s office 
on or before March Ist, 1932. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SOME ADVANCES IN THE SCIENCES 
DURING 1931 
Copyright, 1931, by Science Service 
Physics 

A SUCCESSFUL though inefficient method of tapping the 
energy of the atom nucleus to obtain synthetic cosmic 
rays was discovered by Dr. W. Bothe and Dr. H. Becker, 
of the University of Giessen, Germany, who bombarded 
metallic beryllium of atomic weight nine with alpha rays 
to obtain carbon atoms of atomic weight thirteen and of 
less energy. 

The energy of the mysterious inner core of the atom 
is probably in quanta, or definite small amounts or par- 
cels, just as it is on the outside, Drs. J. C. Chadwick, J. 
E. R. Constable and E. C. Pollard, of the University of 
Cambridge, discovered through a bombardment of atom 
nuclei with fast moving alpha particles from polonium. 

X-rays can be made to produce a weak radioactivity in 
iead, causing its atoms to fly to pieces in a manner simi- 
lar to the disintegration of spontaneously radioactive 
radium, according to experiments made by Professor G. 
I. Pokrowski, of Moscow. 

New evidence for the theory that even atoms behave as 
though they were immaterial waves was secured when Dr. 
Thomas H. Johnson, of the Franklin Institute, Philadel- 
phia, fired a stream of hydrogen atoms at the surface of 
a crystal of lithium fluoride and by observing the spread 
of the reflected atoms measured their wave-length. 

Construction of a high voltage generator which it is 
hoped will generate as much as 20,000,000 volts to be 
built up through the use of static electricity on silk belts 
was begun by Dr. Robert J. Van de Graaff, of Princeton 
and the Massachusetts Institute of Technology, who com- 
pleted a model giving 1,500,000 volts. 

A verification of the famous Michelson-Morley experi- 
ment was performed at the Zeiss works at Jena by Dr. 
G. Joos, showing no ether drift through the atmosphere 
because of the motion of the earth. 

A unification of the laws of gravitation and those of 
electromagnetism into a single mathematical theory, 
based on the famous ‘‘principle of least action,’’ was 
proposed by Professor Cornelius Lanczos, of the Univer- 
sity of Frankfurt. 

An X-ray tube built to withstand voltages as high as 
2,600,000 was made of alternate rings of paper, rubber 
and aluminum by Drs. F. Lange and A. Brasch, of the 
University of Berlin. 

Dr. Gustaf Stromberg, of the Mount Wilson Observa- 
tory, demonstrated that light which has been on its way 
from the distant nebulae for some 70 million years is 
still traveling at the same speed as does light on the 
earth. 

Tracks made by cosmic rays in a cloud of vapor were 
made visible by Dr. L. M. Mott-Smith and G. L. Locher, 
of the Rice Institute, Texas, who conclude from a study 
of the paths that the rays must be composed of bullet- 


like particles. 


The completion of what is probably the world’s most 
powerful microscope, capable of magnifications up to 
17,000 diameters, was announced by Dr. Royal Raymond 
Rife, of San Diego. 

Helium was turned from a gas into a liquid for the 
first time in the United States by a group of physicists 
at the National Bureau of Standards which included Dr, 
H. C. Dickinson, Dr. F. G. Brickwedde, W. Cook, R. B. 
Scott and J. M. Smoot. 

A new theory which supplements the science of thermo- 
dynamics in fitting it to unexpected fluctuations at 
variance with the regularities covered by the second law 
of thermodynamics, was proposed by Professor G. N. 
Lewis, of the University of California. 

The rate of expansion of the universe was derived 
from the fundamental equation of the modern quantum 
theory by Sir Arthur Eddington, British astronomer, who 
thus linked the size of the universe and the mass of the 
electron and made the reality of the astronomically ob- 
served recession of the nebulae more plausible. 

X-rays were produced without the use of X-ray tubes 
by M. G. Reboul, of the Physics Laboratory, Montpellier, 
France, by driving electric currents through solids like 
magnesia, alum and yellow oxide of mercury, which have 
high electric resistance. 

A computing machine for solving complex mathemat- 
ical problems in the form of differential equations was 
made by Professor V. Bush, of the Massachusetts Insti- 
tute of Technology. 

Evidence that electrons move about at high speeds in 
solid bodies was obtained by Dr. Jesse W. M. DuMond 
and Dr. Harry A. Kirkpatrick, of the California Insti- 
tute of Technology, through use of the Doppler effect. 

An extension of the uncertainty principle to past 
events was announced by Professor Albert Einstein, Pro- 
fessor Richard C. Tolman and Dr. Boris Podolsky. 

That the universe may be contracting and expanding 
in cycles of many millions of years without running the 
risk of a heat death through the operation of the second 
law of classical thermodynamics was indicated by studies 
on model mathematical universes by Dr. Richard C. Tol- 
man, of the California Institute of Technology. 

A gigantic burning glass, made of nineteen lenses each 
two feet in diameter and nineteen smaller ones, was de- 
signed by Dr. John A. Anderson, of the Mount Wilson 
Observatory, and Russell W. Porter, to concentrate the 
energy of the sun’s rays as much as 200,000 times 80 
that a temperature of nearly 10,000 degrees Fahrenheit 
may be obtained. 

A new laboratory for the study of magnetic forces at 
low temperatures was added to the University of Cam- 
bridge, England, as the gift of the Royal Society of 
London. 


Astronomy 


A brilliant display of Leonid meteors, greater than any 
shower since the famous one of 1866, was observed i 
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RECENT SCIENTIFIC BOOKS 
which by arrangement with The Science Press are offered by 
G. E. STECHERT & CO., 31 East 10th St., New York 
to which firm orders should be addressed 


MATHEMATICS—PHYSICS 


y. Albada, L. E. W. Stereophotographie. Astrophoto- 
graphie. Das Projektionswesen. 265 ill. pp. viii+ 289. 
(Wissenschaftl. Anwendungen d. Photographie I) $8.83. 


Berliner, A. & Scheel, K. Physikalisches Handwoerter- 
buch. 1114 ill. pp. vi+1428. $23.90. 


Bodewig, Ewald. JHinfuehrung in die Zahlentheorie. 
175 pp. $2.32. 
Bremerkamp, K. Die Mazxwellsche Theorie (1900-1902) 


Transl. by H. Stuecklen. Ill. pp. vii+199. (Lorentz, 
Vorles. ueber theoret. Physik. Leiden. V) $3.89. 


Brillouin, Leon. Die Quantenstatistik u. ihre Anwendung 
auf die Elektronentheorie der Metalle. Aus d. Franz. 
uebers. v. E. Rabinowitsch. 57 ill. pp. x+530. $10.51. 


Jaeger, Robert. Physik und Elektrizitaetslehre. Ed. by 
Walter Lustig. 289 ill. pp. xvi+175. (Laboratoriums- 
technik u. Roentgenverfahren 5) $2.35. 


Molekuelstruktur. Ed. by Prof. Debye. Il. 
197. (Leipz. Vortraege 4.1931) $2.40. 
Sanden, H. v. Darstellende Geometrie. 111 pp. (Tueb- 
ners Mathematische Leitfaeden, Vol. 2) $1.54. 


Weizel, Walter. Bandenspektren. 139 ill. pp. xi+46l. 
(Handb. d. Experimentalphysik. Erg. Werk 1) $10.80. 


Ziegler, J. H. Der grosse Welt- und Selbstbetrug der 
Physiker. Ein Dokument aus d. Gegenwart f. d. Zukunft. 
147 pp. $-.70. 


pp. vii+ 


CHEMISTRY & CHEM. TECHNOLOGY 


Die chemische Industrie d. Deutschen Reiches. 8th ed. 


Jg. 1931/32. pp. xciv+ 368, 514. $6.00. 


Dralle, Robert. Die Glasfabrikation. 2nd ed. Ed. by 
Keppeler. Vol. 2: Einzelzweige d. Glasindustrie. 666 
ill. pp. ix+720. $15.36. 


Eitel, W. & Pirani, M. Glastechnische Tabellen. Physi- 
kalische u. chemische Konstanten der Glaeser. $32.64. 


Ergebnisse der angewandten physikalischen Chemie I, ed. 

LeBlane. Vol. I. pp. xi+417. (cont. the work of Prof. 

o-— ‘Nobelprice’ about making of sugar from wood) 
.20, 

Gmelin’s Handbuch der anorganischen Chemie. 

System No. 8 ‘‘Jod.’’ Lfg. 1. 244 pp. $8.88. 


Gmelin’s Handbuch der Anorganischen Chemie. 8th ed. 
- System No. 45. ‘‘Germanium.’’ pp. xviii+62. $3.12. 


Jahrbuch der Organischen Chemie. Ed. Julius 
Schmidt. XVII, Jahrgang. Die Forschungsergebnisse 
u. Fortschritte im Jahre 1930. pp. xvi+300. $7.92. 


Kast, Herm. & Metz, Ludw. Chemische Untersuchung 
der Spreng- und Zuendstoffe. 583 pp. $10.30. 


Remy, Heinrich. Lehrbuch der Anorganischen Chemie. 
Vol. I. Ill. 718 pp. $5.52. 


Schulz, Fr. N. Praktikum der Physiologischen Chemie. 
7th ed. 110 pp. $1.10. 


Springer, L. Ergaenzungsband zum Laboratoriumsbuch 
fuer die Glasindustrie. 149 pp. Ill. $3.27. 


Zeise, Heinrich. Repertoriwm der physikalischen Chemie. 
48 ill. pp. vi+215. $1.92. 


8th ed. 


GEOLOGY & GEOGRAPHY 


Baldus, Herbert. JIndianer Studien im nordoestlichen 
Chaco. Ill. 230 pp. $2.40. 


Gschwind, M. & Niggli, P. Untersuchungen ueber die 
Gesteinsverwitterung i. d. Schweiz. 132 pp. $3.60. 


Haas, F. Baw und Bildung der Perlen. Ill. 116 pp. 
$1.90. 
Hielscher, Kurt. Daenemark Schweden Norwegen, 


Landsschaft, Baukunst, Volksleben. Mit Geleitworten v. 
Michaelis-Lagerléf-Undset. Ill. $6.72. 


Schacher, Gerhard. Die Nachfolgestaaten und ihre wirt- 
schaftlichen Kraefte. 286 pp. $3.75. 


Schmieder, Oscar. Laenderkunde Suedamerikas. Ill. 
252 pp. (Enzyklopaedie d. Erdkunde 29) $5.38. 


Schneiderhoehn, H. Mineralische Bodenschaetze im 
Suedlichen Afrika. Ill. 111 pp. $4.30. 


BOTANY 


Beitraege 2. Systematik u. Pflanzengeographie. 8. 
(Repertorium specierum novarum regni vegetabilis, Beitr. 
62) $6.00. 


Bremer, Hans & Kaufmann, O. Die Ruebenjliege. 
Pegomyia hyoscyami Pz. 32 ill. pp. v+110. $2.88. 


Gilg, Ernst & Schuerhoff, N. Grundzuege d. Botanik 
f. d. Hochschulunterricht. 7th ed. of the ‘‘Grundzuege 
d. Botanik f. Pharmazeuten.’’ 588 ill. pp. ix+395. 
$4.44. 


Gross-Camerer, Herta. Arealmaessige und oekologische 
Beziehungen verschiedener Waldpflanzen z. Formation 
des Rotbuchenwaldes. 179 pp. (Repertorium specierum 
novarum regni vegetabilis. Beitr. 64) $6.00. 


Handbuch der Pflanzenanalyse, ed. Gustav Klein. Vol. 
II: Spezielle Analyse I, ed. Brieger-Dalmer-v. Falken- 
hausen, ete. 150 ill. $22.32. 


Heinricher, Emil. Monographie der Gattwng Lathraea. 
Ill, 144 pp. $2.88. 


Keller, Robert. Synopsis rosarum apontanearum Europae 
Mediae. Uebersicht ueber die mitteleurop. Wildrosen 
mit bes. Beruecks. ihrer schweiz. Fundorte. Ill. pp. x+ 
a (Denkschriften d. Schweiz. Naturforsch. Ges. 65) 
36.48. 


Pape, Heinrich. 
Krankheiten u. Schaedlingen der Zierpflanzen. 
376 pp. $4.32. 


Kostytschew, 8S. Lehrbuch der Pflanzenphysiologie. 
Vol. II. Stoffaufnahme, Stoffwanderung, Wachstum u. 
Bewegungen, ed. Went. 72 ill. $6.96. 


Schlechter, Rudolf. Bluetenanalysen neuer Orchideen. 
2, Lfg. 2: Mittelamerik Orchideen. Ed. by Dr. Mans- 
feld. 81 plates. 8 pp. $4.80. 


Schnarf, Karl. Vergleichende Embryologie der Angio- 
spermen. Ill. 354 pp. $8.40. 


Die Praxis der Bekaempfung von 
271 ill. 
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November of this year; astronomers predict another 
great shower in 1932. 

The largest American-made telescope mirror, 69 inches 
in diameter, third largest in the world, was completed for 
the Perkins Observatory, from a two-and-a-half-ton glass 
disc cast at the National Bureau of Standards, Washing- 
ton, ground to a curve correct to a millionth of an inch 
by J. W. Fecker, of Pittsburgh. 

A new record for apparent heavenly speed was discov- 
ered by astronomers at the Mount Wilson Observatory 
when they found a faint nebula seemingly receding from 
the earth at more than eleven thousand miles per second. 

At the Harvard College Observatory it was found that 
the Large Magellanic Cloud contains some 214,000 stars, 
each at least 100 times as bright as our sun, along with a 
gaseous nebula so brilliant that about 15,000,000 suns 
would be required to rival it. 

The tiny planet or asteroid, Eros, which paid its closest 
visit to the earth, reaching a point only 16,200,000 miles 
away, was found by astronomers at the Union Observa- 
tory, Johannesburg, South Africa, to be shaped like a 
long spindle. 

The star Antares was observed as a disc, not as the 
point of light that a star usually presents, when Pro- 
fessor K. Nakamura, of the Kwasan Observatory, Kyoto, 
Japan, watched it reappear from behind the moon at 
occultation on January 15. 

The star known as xi Ursae Majoris, in the Great Bear 
constellation, which appears to the naked eye as a single 
body, is in reality four bodies, arranged in two pairs. 
This was discovered by Louis Berman working at the 
Lick Observatory. 

The greatest double star yet measured, 184 times as 
massive as the sun, was described by Dr. J. A. Pierce, 
Dominion Astrophysical Observatory, Victoria, B. C. 

A variable star which flashes out brightly every 100 
minutes, the most rapidly flashing star known to as- 
tronomers, was discovered by H. van Gent, of the Leyden 
Observatory, Holland, working at the Union Observatory, 
Johannesburg, South Africa. 

Five eclipses, three of the sun and two of the moon, 
occurred during the year, none of particular scientific 
interest. 

The weight of Neptune’s satellite was calculated by 
three Mount Wilson Observatory astronomers—Dr. Seth 
B. Nicholson, Dr. Adrian van Maanen and Howard C. 
Willis—as not greater than one tenth or less than four 
one-hundredths the earth’s mass. 

’ Sun-spots were few in number this year as the sun 
approached the minimum of the ll-year cycle; long- 
distance radio reception was proportionately improved. 

Observation of the sun’s corona, without the aid of 
an eclipse, with the use of a very sensitive polarimeter 
was reported by M. B. Lyot, astronomer at the Meudon 
Observatory, near Paris. 

Twenty years of research on the relation between solar 
radiation and weather on the earth were summarized by 
Dr. C. G. Abbot, indicating a possibility of future long- 
range forecasting of weather. 

The height of the Aurora Borealis was measured by 
Professor J. C. McLennan, Dr. Hugh Wynne-Roberts and 
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Dr. H. J. C. Ireton, of the University of Toronto, ang 
found to be only 50 to 75 miles from the ground. 

An amateur astronomer, Masani Nagata, a foreman jp 
a California melon patch, discovered with the aid of a 
small telescope a comet which was subsequently named 
after him. 

A new comet, so bright that it might have been found 
with the naked eye, was discovered by Percy M. Ryves, 
an English amateur astronomer at Zaragoza, Spain. 

Neujmin’s comet made its first return to the neighbor. 
hood of the earth, and was the second one of Saturn’s 
‘*family’’ of comets to be observed more than once, 

Encke’s comet, returning to the neighborhood of the 
sun on its regular visit which it makes every three and 
one quarter years, was observed photographically, June 
21, by Sefior Bobone, of the Cordova Observatory, 
Argentina. 


Chemistry 


Discovery of the last missing chemical element, eka- 
iodine, number 85, was announced by Professor Fred 
Allison, Edgar J. Murphy, Professor Edna R. Bishop and 
Anna L. Sommer at the Alabama Polytechnic Institute, 
who used the same method in claiming detection of ele- 
ment number 87 a year ago. 

Discovery of element 87 was claimed by Professor 
Jacob Papish and Eugene Wainer, of Cornell, who used 
the x-ray spectrograph. 

Hydrogen atoms twice as heavy as, but otherwise iden- 
tical with, ordinary hydrogen atoms, were detected by 
Professor Harold C. Urey and Dr. G. M. Murphy, of 
Columbia, and Dr. F. G. Brickwedde, National Bureau 
of Standards. 

Commercial production of a new synthetic rubber-like 
substance, with grease-resisting properties, was begun by 
the E. I. du Pont de Nemours and Company. Acetylene, 
formed from calcium carbide, is combined with hydro- 
chlorie acid and polymerized to give chloroprene. 

Dr. Fred Allison and Edgar J. Murphy, of the Ala- 
bama Polytechnic Institute, discovered in using magneto- 
chemical analysis, that gold, platinum and five other 
chemical elements are mixtures of atoms chemically the 
same but different in weight. 

‘¢ Autosynthetic cells’’ which resembled closely living 
matter were produced in the laboratory by Dr. George 
W. Crile, of Cleveland. 

Mechanical molecule models which enable the chemist 
to observe visually vibrations like those of the atoms and 
thus to obtain information regarding the motions were 
constructed by Dr. C. F. Kettering, director of the Gen- 
eral Motors Research Laboratories, Professor D. H. 
Andrews, of the Johns Hopkins University, and L. W. 
Shutts. 

A rich deposit of pitchblende, at LaBine Point on the 
Great Bear Lake of Canada, bearing probably $7,000 
worth of radium to the ton, was found by Gilbert LaBine 
and Shirley R. Cragg. 

A new essential to life, in addition to the twenty amino 
acids known as the chemical building blocks of necessary 
food proteins, was found in the casein or protein of milk 
by Dr. W. C. Rose, of the University of Illinois. 
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RECENT SCIENTIFIC BOOKS (Continued) 


ZOOLOGY & BICLOGY 


Andre, Hans. Urbild und Ursache in der Biologie. 127 


i. pp. xit+ 360. $3.96. 


pibliographia genetica. Onder red. van Lotsy & Goddijn. 
DLs. $10.25. 


Grote-Hartmann, etc. Das Weltbild der Naturwissen- 
shaften. 135 pp. $2.06. 


Handwoerterbuch d. Naturwissenschaften. 2nd ed. by 
Dittler-Joos. Vol. I: Abbau-Blut. Ill. pp. x+1078. 


$13.44, 


Hesse, Paul. Zur Anatomie u. Systematik palaearktischer 
Stylommatophoren. 118 pp. Ill. $11.04. 


Kalmus, Hans. Paramecium, das Pantoffeltierchen. Ill. 
188 pp. $2.79. 


Schacht, Heinr. Die Vogelwelt des Teutoburger Waldes. 
Ill. 292 pp. $1.11. 


Thiele, Joh. Handbuch der Systematischen Weichtier- 
kunde. Pt. 2. Ill. 400 pp. $6.24. 


PSYCHOLOGY 


Nietzsche und das gegenwaertige 
$4.32. 


Die Seelischen Gefahren des 


Beckenhaupt, Diana. 
Geistesleben. pp. ix +279. 


Birnbaum, Ferdinand. 
Kindes. 123 pp. $1.10. 


Carus, C. G. Vorlesungen weber Psychologie, geh. im 
Winter 1929/30 zw Dresden. Mit e. Einf. u. Anm. hrsg. 
v. Michaelis. pp. xl+460. $3.00. 


Lewin, Kurt. Die psychologische Situation bei Lohn 
und Strafe. Ill. 67 pp. $-.88. 


Mueller-Freienfels, Richard. Tagebuch eines Psycholo- 
gen. pp. vili+209. $1.44. 


ENGINEERING 


Cauer, W. Siebschaltungen. Ill. 68 plates. 14 tab. 


$3.36, 


Handbuch des Maschinenwesens beim Baubetrieb, ed. Dr. 
Garbotz. Vol. I. 


Pt. 1: Walch, Die Einrichtung u. d. Betrieb maschinell 
arbeit. Baustellen. 


Pt. 2: Garbotz, Die Verwaltung u. Instandhaltg. d. 
a u. Baustoffe. 313 ill. pp. viii+448. 2 pts. 


“Huette” Vol. II. Maschinenteile-Kraftmaschinen-Elek- 
'rotechnik, ete. XX. 1196 ill. $4.27. 


Kraftfahrlehre (Chaufferkurse) Ill. 400 
p. 


Kuba, Franz. Druckwechsel und Stoesse an Kolben- 
Maschinen mit Schubkurbelgetriebe. Eine theoret. Un- 
ersuchung d. Druckwechselvorgaenge mit krit, Besprechg. 
d. vorhandenen Literatur. Ill. 69 pp. 48 plates. $4.32. 
Kurowellentechnik. Ed. Deutscher Amateur- Sende- und 
Empfangsdienst. Technische Abtlg. Ill. 303 pp. $3.68. 


Steiner, Hans. Der Fallschirm. Ill. 108 pp. $1.11. 


MEDICINE 


Bolk-Lubosch. Handbuch der vergleichenden Anatomie 
der Wirbeltiere. Vol. I. Ill. 752 pp. $25.46. 


Branckmann, Karl. Das gehoerleidende Kind. 
$1.82. 

Dungern, Emil. Das Wesentliche der Schoenheitslehre. 
44 pp. $-.70. 
Ebstein, Erich. 
$1.98. 


Fenichel, Otto. Hysterien und Zwangsneurosen. Psycho- 
analyt. spezielle Newrosenlehre. 193 pp. $2.16. 


Fenichel, Otto. Psychosen, Charakters- 


160 pp. 


Tuberkulose als Schicksal. 184 pp. 


Perversionen. 


toerungen. Psychoanalyt. spezielle Neurosenlehre. 218 
pp. $2.40. 

Gocht, Hermann. Roentgenliteratur. XI. Teil. 1930. 
Autoren- Sachregister, Patentliteratur. 326 pp. $8.81. 


Gross, W. Pathologische Anatomie der Typhus- und 
Paratyphusbazillenausseheider. Ill. 30 pp. $-.73. 


Hoffmann, H. Leitfaden fuer histologische Untersuchun- 
gen. Ill. 200 pp. $3.27. 


Hollaender, Eugen. Anekdoten aus der medizinischen 
Weltgeschichte. Ill. 224 pp. $5.40. 


Juliusberg-Riecke. Lichen 

pilaris, Epidermalysis bulloss. 
Pemphigus. 95 ill. pp. vit 803. 
Geschlechtskrankheiten, ed. Jadassohn, 


$37.20. 


ruber, Pityriasis rubra 
Impetigo herpetiformis, 
(Handbuch d. Haut- u. 
Vol. VII. 2) 


Klement, R. Chemische Uebungen fuer Mediziner. 131 
pp. $-.96. 
Koch, Walter. Trichloraethylenvergiftung. Ll. 48 pp. 


$-.72. 


Koelsch, Franz. Arbeitsmedizinische Studien i. Nord- 
Amerika und Sued-Afrika. pp. iv+210. $3.48. 


Kuenkel, Fritz. Eine Angstneuroses und ihre Behand- 
lung. 70 pp. $-.96. 


Laboratoriumstechnik in der Medizin. Theoret. Grund- 
lagen u. prakt. Ausfuehrg. med., physik. u. chem. Un- 
tersuchungs-Methoden. Lehr- u. Hilfsbuch f. d. Labora- 
toriumsdienst. Ed. by Bennhold & Holm. pp. xii+714. 
$8.64. 


Lubarsch, Otto. Ein bewegtes Gelehrtenleben. 
nerungen u. Erlebnisse, Kaempfe u. Gedanken. 
606. $4.75. 


Mandl, Felix. Theorie und Praxis der Krebskrankheit. 
28 ill. 144 pp. $2.40. 


Marcuse, Max. Der Praeventivverkehr in der medizinis- 
chen Lehre. 173 pp. $2.64. 


Schinz-Baensch-Friedl. Lehrbuch der Roentgendiag- 
nostik. Vol. I: Skelett. Ill. 704 pp. 

Vol. II: Innere Organe. Ill. 901 pp. 

2 vols. $52.80. 


Sigerist, Henry. 
Heilkunde in Lebensbildern. 


Erin- 
pp. 


Eine Geschichte d. 
310 pp. $2.40. 


Grosse Aerzte. 
68 ill. 


Walkhoff, O. Das Problem der Dentalen Fokalinfektion. 
Ill, 117 pp. $1.68. 


Wulstein, L. & Wilms, M. Lehrbuch der Chirurgie. 2 
Bde. Ill. 1346 pp. $12.48. 
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That the chemical para-ethoxy-phenyl-thio-carbamide is 
intensely bitter to some persons, but tasteless to others 
was discovered by Dr. Arthur L. Fox, du Pont chemist. 

Professor L. H. Snyder, of the Ohio State University, 
and Dr. A. F. Blakeslee, of the Carnegie Institution of 
Washington, working independently, found the ‘‘ taste 
blindness’’ to para-ethoxy-phenyl-thio-carbamide to be a 
recessive hereditary trait. 

Amylase, a digestive ferment of the pancreas that acts 
on the starch in foodstuffs and makes it available for the 
energy needs of the body, was isolated in pure crystalline 
form by Professor H. C, Sherman, of Columbia Univer- 
sity, and his two associates, Professor M. L. Caldwell and 
L. E. Booher. 

A erystalline form of vitamin D, called ‘‘calciferol,’’ 
was prepared by a group working at the National Insti- 
tute for Medical Research, London. 

Protein crystals of great digestive power were isolated 
from trypsin, a digestive ferment secreted by the pan- 
creas, by Drs. John H. Northrop and M. Kunitz, of the 
Rockefeller Institute for Medical Research, helping to 
clear up the mystery of the chemical mechanism of di- 
gestion. 

Methyl, the atomic grouping found in poisonous wood 
alcohol, was isolated as a free radical for a small frac- 
tion of a second by Professor F. Paneth and W. Hofe- 
ditz, of the University of Kénigsberg, Germany. 

Sir Robert Hadfield, father of modern alloy steels, 
found that analyses of seventy-nine specimens of steels 
and alloys belonging to Michael Faraday show that 
Faraday anticipated present developments of stainless 
and other special alloy steels. 


Geology and Geography 


Two severe droughts occurred in the United States 
during 1931; the northwest part of the country had the 
driest growing season on record, but later the drought 
moved to the southeast and that part of the country had 
the driest fall on record. The upper Mississippi Valley, 
however, had the wettest fall on record, the rainfall for 
November being 300 per cent. of normal. 

The year 1931 was the warmest throughout the United 
States ever known to the U. S. Weather Bureau officials. 

The ice season in the North Atlantic was the most 

‘extraordinary ever recorded by the U. 8S. Hydrographic 
Office, as up to June 11 no icebergs were sighted south 
of latitude 48 in the waters of the eastern slopes of the 
Grand Banks. 

Five destructive hurricanes took toll during the year. 

Seismological reports of fifty-four earthquakes were 
collected and epicenters located by Science Service in 
cooperation with the U. S. Coast and Geodetic Survey 
and the Jesuit Seismological Association; these included 
eleven destructive shocks of which five were severely de- 
structive in populated regions of Mexico, Jugoslavia, the 
Balkans, Nicaragua and Transcaucasia. 

A rock fall changed the familiar contours of Niagara 
Falls. 

The age of the earth is at least two thousand million 
years, a National Research Council committee estimated 
by reviewing evidence given by radioactive minerals. 
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The world’s largest meteorite yet discovered, a mass 
of iron and nickel weighing some seventy to eighty tons 
and measuring nearly fourteen feet long, was reportea 
found by a Johannesburg land surveyor in the Tangan- 
yika region of Africa. 

One of the largest mastodons ever discovered in Amer. 
ica was found near Cromwell, Indiana, by a ten-year-olg 
boy, Donovan Harper, when he stubbed his toe over one 
of the molar teeth which weighed eight and one fourth 
pounds. 

The world’s first complete collection of skeletal re. 
mains of the Plesippus, a little-known ancient horse liy- 
ing more than a million years ago was unearthed jy 
Idaho by Normal H. Boss, of the U. 8. National Mv. 
seum. 

Fossil plants on St. Lawrence Island are direct evi- § 
dence that the island is a fragment of the old land 
bridge which presumably linked Asia and America long 
ago, it was reported by Dr. Ralph W. Chaney, of the 
Carnegie Institution of Washington. : 

The Trans-Asia Expedition, led by Georges-Marie 
Haardt and using tractors in transportation, pushed its 
way from Beirut into Chinese Turkestan. 

The giant airship Graf Zeppelin, under the command 
of Dr. Hugo Eckener, made a flight over the Arctic 
region, changing Arctic maps. 


Engineering 


The George Washington bridge across the Hudson 
River, a suspension bridge containing the longest clear 
span in the world, 3,500 feet, was completed. 

Two steel arch bridges, the largest of their kind in the 
world, were completed this year—one, the Bayonne 
bridge across the Kill Van Kull and connecting Staten 
Island with New Jersey, is 1,652 feet one inch long; the 
other, the Sydney harbor bridge in Australia, is 1,60! 
feet. 

A natural gas pipe line nearly 1,000 miles long was 
completed from Texas to Chicago. 

A new ribbon type of microphone, which will exclude 
the grind of a camera and pick up only the desired 
sounds, was introduced by Harry F. Olson, of R. ©. A. 
Photophone. 

The Diesel engine was adapted to a racing automobile 
by C. L. Cummins, of Columbus, Indiana, in a car thal 
would burn crude oil and would run at 160 miles per 
hour for 1,200 miles without refueling. 

The final design was accepted and construction was 
begun on a hydraulic laboratory for research on floods, 
dam construction, irrigation and other hydraulic prob- 
lems at the National Bureau of Standards. 

The invention of a new rotor type of windmill, which 
will harness the power of the moving air, ventilate build: 
ings, generate power from the tides and draw smoke 
from stubborn chimneys, was announced by S. J. Sa- 
vonius, of Helsingfors, Finland. 

Stroboscopic motion pictures enabling one to see photo- 
graphs of rapidly whirling machinery as though it were 
moving at a visible rate were made. 
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LABORATORY AND INDUSTRIAL 
COLLOID MILLS 
Cut shows Eppenbach Colloid Mill, laboratory ss 


type, made of best bronze; rotor and _ stator 2 | 
of stainless steel. : 


Special Features 


a. The gap is fully adjusted and can be locked at any required see 
setting. 


b. The built in motor for speeds up to 10,000 r.p.m. permits the ee 
material to be circulated for batch mixing, if this is desired. = 


c. The turbines not only subject the material to great turbulence, 
but they also produce immense pressure which forces the ma- 
21527 terial through the grinding gap. 


d. The Combination of grinding and turbulence produces in many eases a finer grind Be : 
and a more complete dispersion than has been possible heretofore. Ss 


e. The mills can be quickly and easily taken apart for thorough cleaning. 
f. The motor is Universal and connects to a lamp socket. 


Uses 


1. As Dispersion mills for the production of all kinds of emulsions. This includes diffi- 
cult emulsions, such as oil and water without a vehicle, asphalt emulsions, ete. 


2. Thorough mixing, including the combining of a great variety of materials, such as 
earrots, berries and drugs to form a uniformly blended product. 


3. The wet grinding of hard materials; for example, the reduction of mineral samples 
to a fineness of one or two microns. For this use, the sample should first be brought 
down to about 20 mesh. 


Write for Bulletin No. 472 which 
gives full information and prices 


EIMER AMEND 
Established 1851 Incorporated 1897 
Headquarters for Laboratory Apparatus and a 
Chemical Reagents 

NEW YORK, N. Y. 

: Third Avenue, 18th to 19th Street =e 


Entered as second-class matter July 18, 1923, at the Post Office at Lancaster, Pa., under the Act of March 8, 1879. &. ‘ 
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The 


American Shrikes 


(LANIUS) 


Systematic Revision and 
Natural History 


By ALDEN H. MILLER 


A comprehensive inquiry into 
the speciation of a geographi- 
cally variable and hitherto un- 
satisfactorily known race-group 
of American birds. :: 


Paper—65 illustrations 
Price $3.00 


University of 


B erkeley 


THE WISTAR INSTITUTE 
BIBLIOGRAPHIC SERVICE 


A condensed summary of each paper appearing in the 
journals listed below is issued prior to publication of the 
article in full. This distribution of abstracts enables a 
biologist to familiarize himself with contemporary re- 
search in a minimum of time, and to select the articles 
which he wishes to purchase in reprint form. To receive 
these abstracts he may subscribe to the Advance Ab- 
stract Sheets or to the Bibliographic Service Cards. 

The Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more abstracts, together 
with the price per reprint. Subscription rate is $3.00 
per year. 

The cards also are issued twice a month. In addition 
to the abstracts, the ecards provide subject headings and 
complete bibliographie reference. The cards are con- 
venient for filing and library records. Price, $5.00 per 
year. 

" At regular intervals the abstracts are assembled and 
published in book form with complete authors’ and 
analytical subject indices. Price, $5.00 per volume. 


Journal of Morphology and Physiology 

The Journal of Comparative Neurology 

The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
American Anatomical Memoirs 

American Journal of Physical Anthropology 
¥Yolia Anatomica Japonica (Tokyo, Japan) 
Physiological Zoology (Chicago, Illinois) 
Stain Technology (Geneva, New York) 
Ecological Monographs (Durham, North Carolina) 


The Wistar Institute of Anatomy and Biology 


Thirty-sixth Street and Woodland Avenue 
Philadelphia, Pa., U. 8S. A. 


California Press 


CHARLES SCRIBNER’S SONS 


NEW YORK LONDON 
& PRINCETON UNIVERSITY PRESS 


Henry Fairfield Osborn 


Biological Series (1894-1929) 
1. FROM THE GREEKS TO DARWIN 


New and completely revised edition of this stand- 
ard historical work on the rise of the evolution 
theory. 12mo. 3d thousand. $2.50 


ll. IMPRESSIONS OF GREAT NATURALISTS 
Sequel to Vol. 1. Darwin, Wallace, Huxley, Bal- 
four, Bryce, Pasteur, Leidy, Cope, Butler, Bur- 
roughs, Muir, Roosevelt. With portraits. 12mo. 
New and extended edition. 4th thousand. $2.50 


lil. EVOLUTION AND RELIGION IN EDUCATION 


Discussion with Bryan and other Fundamental- 
ists of 1922-25. 12mo. 12th thousand. $2.00 


IV. CREATIVE EDUCATION 
“T rejoice that you have put your ripe experience 
into this brilliant book. It is tonic.” —WILLIAM 
McAnprew. Portraits. 12mo. 3d thousand. $2.50 


Life History of Earth and Man Series 
(1907-1928) 


1. THE ORIGIN AND EVOLUTION OF LIFE 

On the theory of action, reaction, and interaction 
ofenergy. Profusely illustrated. 8vo. 12th thou- 
sand. $4.00 


li. THE AGE OF MAMMALS 


New and revised edition now in preparation. 
Profusely illustrated. 8vo. $6.00 


IV. MEN OF THE OLD STONE AGE 


Standard work in human archeology of the Paleo- 
lithic Age. Profusely illustrated. Thirteenth 
printing. Cr. 8vo. 24th thousand. $5.00 


Published by Princeton University Press 


V. MAN RISES TO PARNASSUS 
Sequel to Vol. IV. Intellectual and spiritual evo- 
lution of man to close of the Neolithic Age. IIlus- 
trated. 8vo. 3d thousand. $2.50 


Published by Princeton University Press 


Vi. COPE, MASTER NATURALIST 
Life and Letters of Edward Drinker Cope. Foun- 
dations of natural history and vertebrate palzon- 
tology in America. Complete Cope bibliography, 
classified and annotated. Profusely illustrated. 


8vo. $5.00 


FIFTY-TWO YEARS OF RESEARCH, 


OBSERVATION AND PUBLICATION 


Scientific biography; complete chronologic and 
classified Osborn bibliography, 1877-1930. Por- 


traits. cm $1.50 


THE TITANOTHERES OF ANCIENT 


WYOMING, DAKOTA AND NEBRASKA 
Monograph ¢5 of U. S. Geological Survey. Vols. 
I and II, 882 pp., 797 text illustrations, 236 
plates. Thirty years in preparation, a complete 
research in Geology, Paleontology, and Biology. 
300 copies remaining of original 1600. $9.00. 
Supt. of Documents, Government Printing Office, 
Washington. 
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For Paper, Pulp and General Laboratory Work 


All weighings to 1 gram are made 
by increasing or decreasing weight to 
beam by means of a perfected chain. 
The length of chain supported by the 
beam is inereased or decreased, 
thereby changing weight carried by 
the beam, by rotating the crank at the 
right side of the case. 

This can be done while the beam is 
swinging and the case closed, result- 
ing m an enormous saving of time 
when compared with the handling of 
small weights and riders and the © 
opening and closing of the glass door. 
Direct readings are made from the 
graduated column. 


No. 18 “Chainomatic” 


Capacity .................150 grams 
Sensitiveness ......... 1 mg. 
CIEE, chitbectieriecrsencnccl Graduated reading, 1 mg. to 1 gram [Column reading .01 gram to 1 gram if preferred | 


Small weights not required 


BALANCES WITH GRADUATED NOTCHED BEAM 


No weights from 1 mg. to 11 grams are required 


Simple in operation—Rapid—Accurate. 
Specifications same as above except that in addition the beam is graduated from left to right, 0 to 10 


grams in 1 gram graduations. 
The beam weight is rapidly and easily moved from one notch to another by means of a patented rider 


carrier operated from outside of case. 
No weights below 11 grams are required 
$110.00 


When so specified No. 18 ‘‘Chainomatic’’ Balances will be supplied without drawer and with hole 
drilled under left pan, for use with drying oven. 


SOME IMPORTANT USERS 


U. 8S. Bureau of Standards Cheney Bros. New Brunswick International 
Aktiebolaget Maz Sievert Duke University [5 Balances] Paper Co. [3 Balances] 
Anglo-Newfoundland Development Empire Silk Co. Phoenix Hosiery Co. 

Co. Falls Mfg. Co. Price Bros. 
A. W. Bennet Ltd. Harvard University Provincial Paper Mills 
Brown Co. [3 Balances] Holeproof Hosiery Sanford Mills 
Canadian International Paper Co. International Paper Co. Shell Petroleum Corp. 

[6 Balances | [3 Balances | University of Pennsylvania 
Celanese Corp. of America Johns Hopkins University Southern Kraft Corp. 
Champion Coated Paper Co. Larter § Sons and many others 


Send for Bulletin No. 483 


CHRISTIAN BECKER, Inc. 


Sales Offices 


92 Reade Street, New York City 

228 No. La Salle Street, Chicago, III. 

49 California St., San Francisco, Cal. 

Factory: 147-153 Eighth St., Jersey City, N. J. 
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NOW FILES ALL SIZES 


Through Improvements 


made in the 


CHWARTZ 
ECTIONAL 
YSTEM 


All laboratory sizes of 
containers from a 5 gr. 
vial to a 1 gal. bottle 
can be _ conveniently 
filed. 

The number of supplies 
you can file is amazing. 
You locate items in- 
stantly, and the condi- 
tion in which they are 
found makes it a pleas- 
ure to handle them. 
Standard units also 
made for apparatus. 


TWO STANDARD UNITS (Upper) 
TWO STANDARD SECTIONS (Lower) 


Send for Booklet “S” 


This Booklet gives full details, illustrations of 
Standard Units, and net prices, as well as list of 
educational institutions having the systems in use. 


SCHWARTZ SECTIONAL SYSTEM 


INDIANAPOLIS, INDIANA 
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CABINETS 
FOR MICRO SLIDES 


11902 


11887 MICRO SLIDE CABINET. This type of Cabinet adapts itself to sectionalizing where a large 
number of slides are employed. The Cabinets may be conveniently stacked side by side or on 
top of each other with a great economy of space, and at the same time each slide is readily 


The case is made of quartered oak, well-finished, each unit being 83$x12x10 


accessible. 
Each cabinet con- 


inches high and provided with a disappearing door as shown in illustration. 
tains 25 aluminum trays numbered, each taking twenty 3x1 inch slides, making a total ca- 
pacity of 500 slides. The trays are deep enough to hold two slides in each compartment by 


separating the slides by means of rubber bands, increasing the capacity to 1000 slides if de- 


11897 MICRO SLIDE CABINET. This is an excellent type of cabinet, in which 50 stamped aluminum 
trays are employed. Each tray moves in its own groove and is entirely independent of the 
other trays in the tier. Each tray accommodates twenty 3 x l-inch slides lying flat. The cabi- 
net proper is of heavy oak and is supplied with drawers for the accurate indexing of the slide 

Outside dimensions: height, 22} inches; width, 9 inches; depth, 134 inches; with a 

11902 MICRO SLIDE CABINET. Similar to above, but provided with 100 trays in two tiers. Outside 
dimensions: height, 224 inches; width, 16} inches; depth, 13} inches; with a capacity of 


11907 MICRO SLIDE CABINET. Similar to above, but with 150 trays in three tiers and with outside 


dimensions: height, 224 inches; width, 24 inches; depth, 134 inches; with a capacity of 3.000 
150.00 


contents. 


WILL CORPORATION 


LABORATORY APPARATUS AND CHEMICALS 
FOR 
CHEMICAL, BIOLOGICAL, METALLURGICAL AND CLINICAL LABORATORIES 


ROCHESTER, N.Y. 


11887 
& 
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M-1201-30 COMPARATOR 


This Comparator is new in design, em- 
bodying our large experience in this 
line of manufacture, benefited by sug- 
gestions and advite from many promi- 
nent scientists. 


Range 100mm. The micrometer 
screw, the guides, and the graduated 
micrometer drum are fully protected 
by substantial metal shields. The 
microscope is fitted with an improved 
focusing device. Provision for varying 
the tube length is made and magnifica- 
tions from 8 to 35 diameters ean be ob- 
tained by the use of two eyepieces. A 
graduation on the microscope tube in- 
dicates the magnifying powers. 


THE GAERTNER SCIENTIFIC CORPORATION 
1201 Wrightwood Avenue Chicago, U. S. A. 


For Your 
New Laboratory 


Investigate SHELDON FURNI TURE. 


Above is shown one of the new Science table designs. A sliding compartment gives com- 
plete access to equipment, allowing for the most systematical storage, and lessening 


breakage danger. 


E. H. SHELDON & COMPANY 


MUSKEGON, » » » » » » » » MICHIGAN 
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For 
economical 
selections of 


LABORATORY 
RUBBER 
TUBINGS 


‘[RROUGH the purchase of quanti- 

ties of rubber goods on a favorable 
market we are now in a position to 
supply several very satisfactory types 
of rubber tubings and stoppers in addi- 
tion to our regular Ceneco High Grade 
rubber tubing and stoppers at very low 
prices. A comparison of the qualities 
will indicate their applications. 


BLACK TUBINGS 


Cenco Pure Gum. A pure gum, hand-made, 
cloth impression, steam-cured tubing, that will 
not split or bloom. Free sulphur content less 
than 0.2%. Specific gravity .99. Supplied in 


TORY 


paratus 


ae S j , 
INO Chemie 


~ Over~ 


both medium and heavy walls. 


RED TUBINGS 


Cenco (Highest) Grade. A cloth-cured hand-made tub- 
ing of a rubber compounded to our own formula. 
Specific gravity 1.11. Supplied in both medium and 
heavy walls. 

Standard Grade. A cloth-cured, hand-made tubing 
corresponding to the best grade of hand-made tubing 
usually offered to the trade. Specific gravity 1.29. Sup- 
plied in both medium and heavy walls. 

Laboratory Grade. The best quality of smooth-finish, 
machine-made tubing. Specific gravity 1.54. Supplied 
in both medium and heavy walls. 


WHITE TUBINGS 


Cenco (Highest) Grade. A cloth-cured, hand-made tub- 
ing cured with zine oxide. Specific gravity 1.25. Sup- 
plied in both medium and heavy walls. 

Laboratory Grade. A high quality smooth-finish, ma- 
chine-made tubing. Specific gravity 2.22. Supplied in 
both medium and heavy walls. 


HIGH VACUUM TUBING 


Cenco Grade. A very heavy-walled, antimony-cured pure- 
gum tubing containing less than 0.2% free sulphur. It 
clings to the glass tubing and will remain soft indefi- 
nitely. 

RUBBER STOPPERS 


Cenco (Highest) Grade. 
rubber compounded to our own formula. 
1.20. 

Standard Grade. The usual high quality of rubber 
stopper containing a high percentage of pure gum with 
some additions of reclaimed rubber. Specific gravity 
1.28, 


Made entirely of pure gum 
Specific gravity 


THE CENCO SAMPLE CARD 


Samples of all of these items on an artistic ecard for wall 
display will be sent to purchasers of rubber goods to 
assist them in the selection of the most economical grade 
for any purpose. 


Mention This Advertisement And Receive The Sample Card. 


CentRAL, Company 


ORATORY 
LABOR: R CENCD 


(0 SUPPLIES 


aratus maar Chemicals 
New York - Boston - CHICAG O-ToronTO-LOS ANGELES 
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1930 RESEARCH.MODEL 


HORIZONTAL AUTOCLAVE 


DOUBLE WALL, WITH AUTOMATIC PRESSURE REGULATOR 


For steam pressure sterilization with the 
utmost control of predeterminable conditions. 

Construction. Sterilizing chamber is of 
heavy, seamless copper tinned on the inside. 
The door is of bronze, hinged, and deeply con- 
vexed for strength. The door clamps, with 
large bearing surfaces, are quickly and simul- 
taneously operated by a capstan as shown in 
illustration. The door seats against a replace- 
sa =< able gasket and the opening is of the same 

diameter as that of the sterilizing chamber. 

When operated in accordance with directions, 
opening of the door while under pressure is 
impossible. The door and exposed copper parts 
are heavily nickeled. The outside steel jacket 
and the stand are finished in grey enamel. 

Pressure Gauge and Regulator. Duplex 
form with automatic regulation for setting in- 
stantly to any desired pressure below blow-off 
point of adjustable weighted safety valve. 

Burner. Multiple tubular form, insuring 
good distribution of heat and efficient combus- 
tion without striking back when gas is throttled 
by the regulator. 

Outlet Valve. For elimination of the irri- 
tating vapors from the antiseptic sometimes 
used in disinfection. 

Connections. Flexible metallic tubing for 
direct connection with gas supply. No perma- 
nent connection to water supply is required, so 
that location of autoclave can be readily 
changed when desirable and expense of instal- 
lation connections avoided. 

Operation. With controllable air evacua- 
tion for time and thermometer reading, or time 
and pressure readings, as preferred. 

Water Gauge. In convenient position at one 
side. 

Thermometer. In armored mount with en- 
closed glass scale reading from 0 to 150°C in 
With escape valve for both air and 
steam to insure exact temperature reading. 

Double Wall Construction. Providing for 
both positive and negative pressure. With 
as 1690 steam ejector which insures sterilization by 
= means of ‘‘dry saturated’’ steam and rapid 
drying of contents by ‘‘dry heat’’ while the apparatus is under negative pressure. Time is saved in 
the use of the double wall model because the valve control permits retention of steam under pressure in 
the jacket between two successive sterilizations. 

Air Filter. Dust-proof because of its dependent position. All air except that borne in the water 
enters the sterilizing chamber through this filter. 
Ventilator. A 3-inch standard flue pipe connection conveys combustion products to the laboratory 


hood. 
Tests. . The seamless retorts are tested to 35 lbs. steam pressure per square inch. 


1690. Autoclave, Horizontal, 1930 Research Model, Double Wall, as above described. Inside dimensions, 


1914 inches diameter X 31 inches deep; on high iron stand. For gas heating only. With weer 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 
LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A. 
Cable Address, BALANCE, Philadelphia 
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Naturalist’s Pocket Microscope and Dissecting Kit 


New Complete Compact 
For field or desk use. Contains an excellent compound lens 
of large size and high magnification (8x) which springs to 
position when case is opened; scalpel and forceps of surgical 
steel; and glass object slide with clamps. Finest workman- 
ship and finish. Ideal for the naturalist, scientist or student. 
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PRICE, with Symmetrical Doublet Lens .......................... $7.50 
With Triple Achromatic Aplanat Lens ............................ $12.50 
CLOSED Sent Postpaid on Receipt of Remittance 
Made by 


KOLLMORGEN OPTICAL CORPORATION 


767 Wythe Ave., Brooklyn, N. Y. 


BIOLOGICAL and NATURAL 


ore, HISTORY MATERIAI For Safe and Economic Handling ae 
of Hydrogen 
Zoological Groups Sulphide : : 
Embryological Slides 
Botanical Life Histories This new gasometer a 
Drosophila Cultures embraces several dlis- 
tinctive new features 
Catalogs on request: Address which minimize the dis- e 
advantages experienced 
MARINE BIOLOGICAL LABORATORY with previous types. It ey 
is available in sizes of BS 
Supply Department 2 and 4 eubic feet 
Woods Hole, Mass., U. 8. A. pacity. Ss 
| Write for details of 
Replace those Leaky Stopcocks | gasometer, also gases 
on your air and vacuum lines, with Gtitss Missions and sealing fluid.. 
The Ohio Chemical & Mfg. Co. 
Needle-Valves 1177 Marquette St., N. E., Cleveland, Ohio 
No lubricant to dry, there- “Save Time in Research ” 
after long service. §.-121 


They save power and The Ohio Chemical & Mfg. Co. 
hold vacuum. 1177 Marquette St., N. E., Cleveland, O. 


eet Please send me information about Ohio gasometers. oo 
New York City 


Ask for Folder CV. 


Field Equipment for Engineers, 


Explorers, Hunters, Travelers 
Scientific Instruments, Packing Equipment, 
Skis, Firearms, Clothing, Fiala Pat. Sleeping 
Bags, Optical Instruments, Astronomic Tele- 
scopes, Range Finders, Binoculars. 

Paulin Altimeters. Write for catalog “A” 
FIALA OUTFITS 


47 Warren St., New York 


HgSpeed MIXERS 


Clamp to any tank, operate from light cir- 
cuit, mix all liquids, maintain even temper- 
Also ature baths. Thousands used in sizes for 
Filters, 1 to 50,000 galion tanks. 


JUST PUBLISHED 


New lists of fine shells and books on Mollusca and 
other Natural Science subjects. Send for same at 
once if interested, stating what branch you collect. 
Largest assortment in the world. 


WALTER WEBB 
202 Westminster Road Rochester, N. Y. 


VISITRON 
PHOTOELECTRIC CELLS 
for SCIENTIFIC RESEARCH ee 
These cells are noted for their high sensi- Dy 
tivity and long life. 4 
SEND FOR BULLETIN 119 : 
Glass- Write for Catalogue 


lined ALSOP ENGINEERING CO, GM LABORATORIES [NC 


39 West 60th St., New York 1731a Belmont Ave. Chicago, U. S. A. Z 
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Give THESE BOOKS 


SIR ARTHUR S. EDDINGTON 
The NATURE of the PHYSICAL WORLD $3.75 


SCIENCE and the UNSEEN WORLD $1.25 


Few books published in the past decade have made a more profound impression on the 
intellectual atmosphere of our age as these two works by Sir Arthur 8S. Eddington. 
Critics everywhere have said they are “the most fascinating books that have tried to deal 
with the complex problem of physics, philosophy and religion to have yet appeared.” 


ALFRED NORTH WHITEHEAD 
PROCESS AND REALITY $4.50 


SCIENCE AND THE MODERN WORLD $2.50 


Of Professor Whitehead’s work, the New York Times said: “Professor Whitehead is not 
only a philosopher of extraordinary accomplishment, but of all living philosophers the most 
authoritative on the profound recent achievements of natural science and mathematics. 
... A beauty all its own stands out in the stupendousness of the internal correlations and 
the daring of the attack toward the ultimate.” 


F. S. C. NORTHROP 
SCIENCE AND FIRST PRINCIPLES $3.00 


“The most exhilarating mental exercise I have had for several years is the effort to guess 
whether Science and First Principles is the most important book of the century or is 4 
speculation that will not survive. It must be one or the other. .. . It is a joy to see how 
precisely the major findings of science are understood.”—Henshaw Ward. 


EARNEST A. HOOTON TOBIAS DANTZIG 
UP FROM THE APE $5.00 NUMBER $3.50 


“A brilliant work and as sound as one would The Language of Science 


expect from Harvard’s famed anthropologist.” A complete story of mathematics from the cave- 
—New York American. man to the present. 


THE MACMILLAN COMPANY 
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Macmillan 


SIR JAMES JEANS 
THE UNIVERSE AROUND US $4.50 


THE MYSTERIOUS UNIVERSE $2.25 
THE STARS IN THEIR COURSES $2.50 


“No one would hesitate to trade the collected works of a hundred second-class popularizers 
of second-hand knowledge for one chapter by . . . Jeans.”—-The New Republic. These three 
books by one of the foremost of living astronomers and physicists have taken their proper 
places as classical expositions of what is known of our universe. 


W. C. D. DAMPIER-WHETHAM 
A HISTORY OF SCIENCE $4.00 


The New York Times says: “It far surpasses in excellence any one-volume work of the kind 
that has appeared in the English language.” And the Boston Transcript: “Here is a wide- 
ranging, easily intelligible and impressive account of scientific knowledge from ancient 
times down to its recent developments.” 


MAJOR R. W. G. HINGSTON 
INSTINCT AND INTELLIGENCE $2.50 


“A remarkable study of the individual and community lives of insects. His detailed and 
enthusiastic exposition of the drama of the insect world makes this a fascinating story of 
living activity.”—New York Evening Post. 


JULIAN N. DRACHMAN FRANCIS MASON 


STUDIES IN THE CREATION BY 
Literature of Natural Science EVOLUTION | $2.50 


$4.00 Twenty-four of the world’s greatest scientists 
“A unique and tremendous achievement... . co-operated in this work, of which Albert 
The lives and labors of the scientists are given Edward Wiggam said: “The best book in the 
the benefit of an authoritative reconstruction world on evolution. . . . The knowledge in this 
and an unusually fascinating style.”—Brooklyn book ought to become the intellectual stock in 
Examiner. trade of every cultivated man and woman.” 


60 FIFTH AVE. NEW YORK 
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~“JAGABI” RHEOSTATS 


A an example of the many ways in which our Jagabi 
Porcelain Tube Rheostats are mounted and used, we here 
illustrate the switchboard type. A special bracket and gear- 
driven screw adjustment permit of mounting the Rheostat on 
the back of the board and out of the way. By turning the 
knob on the front of the board, one has convenient and posi- 
tive control of the Rheostat over its entire resistance range. 


Any of our standard 76 different ratings of Jagabi Porcelain 
Tube Rheostats can be mounted in this manner. The design is 
especially useful where switchboard space is limited, also where 
circuits of high voltage are to be controlled. The action of the 
slider is more rapid than in our table type screw-drive Rheo- 


stats. 


For full particulars regarding these, as well as standard 
types of our Jagabi Rheostats, please write for Bulletin 1265-8. 


JAMES G. BIDDLE CO. 


| ELECTRICAL ano SCIENTIFIC INSTRUMENTS | 
4200-13 STREET. Pa. 


“Jagabi” Rheostat 


At Philadelphia headquarters we maintain a work- arranged for 
ing exhibit of our instrument specialties and wel- switchboard 
come interested visitors. mounting. 


COMPTON ELECTROMETER 


HE Quadrant Electrometer shown is pri- 

marily due to Profs. Arthur H. and Karl 

T. Compton. It embodies the sound detail de- 

7A4x74x 94 sign and precision of construction necessary 

inches to fully realize the advantages of the Comp- 

ton Modifications. 

weight The needle and quadrant adjustments are 

entirely free from backlash or ‘‘wobble’’ and 

6 pounds are provided with accurate micrometer heads. 

A small movement in the height of either 

changes the sensitivity considerably. The 

Electrometer has a stable zero and extremely 

high sensitivity. Once set up, it can immedi- 

ately be brought to any required state of sen- 

sitivity since the different movements can be 
accurately repeated from time to time. 


Send for electrometer list S-169 


CAMBRIDGE 


Pioneer Manufacturers of Precision Instruments 
3732 Grand Central Terminal, New York 
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A 
STUDENTS’ STANDARD CELL 


An inexpensive standard cell for students’ use 
or where extreme accuracy is not required. 


Cat. No. 102 Standard Cell, cadmium, unsaturated. Guaranteed to be 
within 0.1% of certified value. Negligible temperature coefficient. In- 
ternal resistance not over 500 ohms. Mounted on open mahogany sup- 
port with bakelite binding posts. 

With Eppley Laboratory Certificate 2.000.000.0000. $10.00 


LEPPLEY] 
THE EPPLEY LABORATORY, INC. 


SCIENTIFIC INSTRUMENTS 


NEWPORT, R.1. 


ESPECIALLY designed for the general run of 
testing operations. Consists of a thermally- 
insulated tin-lined copper-tank, electrically 
heated, and its temperature automatically 
controlled by a Freas differential linear-expan- 
sion type thermo-regulator. Can be obtained 
fitted with racks for test tubes—or a remov- 
able top cover having six openings, all fitted 
with concentric rings as illustrated—or both. 
Its temperature range is from slightly above 
room heat to 65° C without the cover, and to 
100° C with the cover in place. May be used 
either as a water or steam bath. We will be 
pleased to send you descriptive literature on 


WATER BATH No. 160 


Holds heat constant within %4°C at any point 
throughout its operating range—from slightly 


above room temperature to 100°C. this and other models we manufacture. 
FREAS ,THERMO-ELECTRIC COMPANY 
1207 SO. GROVE ST. IRVINGTON, N. J. 


WATER BATHS 
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SCIENCE—ADVERTISEMENTS 


MONOBJECTIVE BINOCULAR MICROSCOPE 


With readily interchangeable binocular 
and monocular tubes 


MICROSCOPE DSA-1 


Stand DSA with simplified Mechani- 
cal Stage and Quadruple Nosepiece; 
Condenser n.a. 1.2 with Iris Dia- 
phragm Achromatic Objectives: 3, 8 
n.a. 0.20, 40 n.a. 0.65, 9O n.a. 1.25 (Oil 
Immersion). Paired Huygens Ocu- 
lars: 10x and 15x. Magnifications: 
30x to 1350x. 


Price, $225 f. o. b. N. Y. 


MICROSCOPE DSA-2 


Same stand as DSA-1, but with apla- 
natic condenser n.a. 14 and Apo- 
chromatic Objectives: 10 n.a. 0.30, 
20 n.a. 0.65, 40 n.a. 0.95 and 90 n.a. 
1.38 (Oil Immersion), Paired Compen- 
sating Oculars: 7x, 10x and 15x. 
Magnifications: 70x to 1350x. 


Price, $400.50 f. o. b. N. Y. 


A satchel type of carrying case can be 
supplied instead of the standard cabinet, 
at an additional cost of $4.00 


CARL ZEISS, INC. 


485 Fifth Ave., New York 
Pacific Coast Branch: 728 South Hill Street, Los Angeles, Calif. 
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